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Text :

DECLARATI ON FOR THE RECORD OF DECI SI ON

SI TE NAVE AND LOCATI ON

Loring Air Force Base (LAFB) Operable Unit 1 (QU 1), the Low Leve
Wast e Disposal Sites (LLRWDS), Linestone, Mine.

STATEMENT OF BASI S AND PURPCSE

Thi s deci sion docunent presents the selected No-Action decision for
QU 1, at LAFB in Linestone, Maine. QU 1 consists of Areas A-G as
Figure 1-2. This decision docunent was devel oped in accordance wit
Conpr ehensi ve Environnental Response, Conpensation, and Liability A
(CERCLA) of 1980, as anended by the Superfund Anendrments and Reauth
Act of 1986, and to the extent practicable, the National G| and Ha
Subst ances Pol | ution Contingency Plan (NCP), (USEPA, 1990). It is
Admi ni strative Record for the site, which was devel oped i n accordan
113(k) of CERCLA and is available for public review at the Air Forc
Agency Office, 5100 Texas Road, Linestone, Maine. The Adm nistrat
the LLRADS, QU 1, includes the nenps, letters, reports, and associa
devel oped during the CERCLA response at QU 1 that provide the basis
No Acti on.

The State of Maine Department of Environnental Protection concurs w
Action under CERCLA remedy for QU 1.

DESCRI PTI ON OF THE SELECTED REMEDY

The U.S. Air Force and U.S. Environnental Protection Agency (USEPA)
concurrence of the Maine Department of Environnental Protection, ha
that no action under CERCLA is necessary to address the contam nat

soils, surface water, sedinments, and groundwater. Previous respons
to radionuclides at QU 1 (Areas A through F) have elimnated the ne
a renedial action. QU 1 inorganic groundwater contamnation will b
a separate Record of Decision, and the petrol eum contanination at A
addressed separately under the Mai ne Underground Storage Tank Regu
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DECLARATI ON

Because this No Action Record of Decision does not result in hazard
pol lutants, or contam nants being left at the site above |evels tha
unrestricted exposure, pursuant to CERCLA O 122(c), no five-year re
undert aken.

DECLARATI ON

The U. S. Air Force and USEPA, with concurrence of the Miine Departn



Envi ronnmental Protection, have determ ned that no renedial action u
is necessary at QU 1.

By: Dat e:
Department of the Air Force
Alan K. d sen
Di rector
Air Force Base Conversi on Agency

By: Dat e:
United States Environmenta
Prot ecti on Agency
Linda M Mir phy
Di rector
Wast e Managenent Division
Regi on |
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1.0 SITE NAME, LOCATION, AND DESCRI PTI ON

Loring Air Force Base (LAFB), in northeastern Maine, is bordered on
east by the Town of Linestone, on the north by the towns of Caswel
and on the east by the City of Caribou (Figure 1-1). The base is a
mles west of the United States/Canadi an border and covers approxim
acres. The base was cl osed Septenber 1994.

LAFB is a National Priorities List (NPL) site. There are currently
of concern within LAFB that are under investigation. For purposes
and renedi al response, the areas of concern at LAFB have been organ
several operable units (QOUs). This Record of Decision (ROD) addres
source areas, surface water, sedinment, and groundwater at QU 1, the
Radi oactive Waste Disposal Sites (LLRADS). The LLRWDS Areas A thro
identified in Figure 1-2 are discussed further in Subsection 5. 1.

Because of its prinmary m ssion, LAFB personnel were engaged in vari
a nunber of which required the use, handling, storage, and di sposa

materi al s and substances. |In the past, these materials entered the
t hrough accidental spills, leaks in piping, landfilling operations,
wastes during fire-training exercises, and the cumul ative effects o
conducted at the base's flightline and industrial areas. As part o
of Defense's (DOD) Installation Restoration Program (IRP), the Air

initiated activities to identify, evaluate, and renediate fornmer d

cont ai ni ng hazardous substances.

Since initiation of the IRP, the Base has been placed on the U S. E
Protection Agency's (USEPA' s) NPL of sites and will be renediated a
Federal Facility Agreement (FFA) entered into by U S. Air Force (US
USEPA, and the Mai ne Departnent of Environmental Protection (MEDEP)
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<I MG SRC 0195105A>

<I MG SRC 0195105B>

2.0 SITE AND I NVESTI GATI ON HI STORY

This section sunmari zes the uses, response history, and investigat
QU 1.

2.1 LAND USE AND RESPONSE HI STORY

The seven LLRWDS in QU 1 are associated with buildings and operatio
Weapon Storage Area (WBA) (Figure 2-1). The WBA was used for the s
routi ne mai ntenance of strategic and conventional weapons from 1952
During the 1950s, weapons inspection and nai ntenance required disas
direct handling of radioactive materials. By the md-1950s, weapon
changed, radioactive material was no | onger exposed in the new des

earlier type of weapons were progressively phased out of stockpile

weapons were removed fromthe WSA in May 1989. Conventional weapon
progressively renmoved in 1993 in anticipation of base closure, wth
conventional weapons renoved i n Decenber 1993.

Fi ve underground storage tanks (USTs) were installed at the WA LLR
receive and contain potentially radioactive liquids in the event of
the facilities. USAF records indicated there was never a rel ease o
materials to any of the five USTs. The USTs were excavated and dis
during a renmoval action in 1994. The USTs were observed to be inta
of their renmoval (Ogden, 1995).

Low | evel dry radioactive wastes (e.g., sw pes, butcher paper, tape
clothing, respirator cartridges) from nmai ntenance operations were t
cardboard boxes. From 1954 through 1962, the boxes were reportedly
on-site in two waste disposal trenches. During the 1994 renoval ac
wast e trenches were delineated, exhumed, and the contents were disp

2.2 | NVESTI GATI ON AND RESPONSE HI STORY



The USAF has fol |l owed USEPA gui delines for nost of the IRP investig
conducted at LAFB since 1983, and for all investigations conpleted

W049530. 080

SECTION 2

the IRP investigation process was revised to nore closely follow th
Conti ngency Plan (NCP) used by the USEPA (USEPA, 1990).

The investigation history of QU 1 is sumuarized as foll ows:

O In 1983, a Prelimnary Assessnent (PA) was perforned by d
hi stori cal hazardous material usage and waste disposal pr
(CH2M Hi I I, 1984).

O A Site Inspection (SI) was conducted between 1985 and 198
confirmthe presence of contam nants at OQU 1 (Roy F. West
1988).

0 Between 1988 and 1994, Renedial Investigation (R) activi
conducted and a Public Health and Ecol ogi cal Baseline Ri s
Assessnent (RA) was conpl eted (ABB Environnental Services
[ ABB-ES], 1995a).

0 LAFB was added to the NPL in February 1990.

0 The USAF entered into an FFA in 1991 with the USEPA and
MEDEP regardi ng the cleanup of environmental contam natio
LAFB (FFA, 1991).

O In 1994, a renoval action was conducted that included exc
the five radiol ogical USTs and two waste di sposal trenche
and contents of the trenches were di sposed off-site (QOgde

0 The FFA was nodified in Decenber 1993 to address base clo
rel ated i ssues, such as real property transfer and a revi
The FFA was further nodified in January 1995 to all ow Rem
Proj ect Managers to make minor nodification to the FFA s
schedul e adj ustnents or renoval of petrol eum contam nated
t he agreenent.

O Cont am nation detected at Area Gis attributed to fuel o
froma fornmer UST and pipeline, and as such, future rened
shoul d be conducted in accordance with State of M ne UST
regul ati ons.
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3.0 COVMUNI TY PARTI Cl PATI ON

Thr oughout LAFB's history, the community has been involved in base
USAF, USEPA, and MEDEP have kept the conmunity and ot her interested
apprised of LAFB IRP activities through informational neetings, fac
rel eases, public nmeetings, site tours, and open houses.

In addition to these activities, during the course of IRP activitie
have been regul ar neetings of the Restoration Advisory Board (RAB)
Techni cal Review Committee). The RAB, chaired by the USAF and a re
of the community, is conposed of representatives of USEPA, MEDEP, t
conmunity, and local officials. The purpose of the RAB neetings ha
ensure clear conmunication with the public, tinely transfer of info
opportunity for public comrent.

The framework for the USAF' s approach to community invol venent is t
Community Relations Plan (CRP), which was rel eased in August 1991 a
subsequently revised in May 1995. The CRP outlines the USAF s prog
addressing conmunity concerns and keeping citizens inforned and inv
remedi al activities.

Docurentation of the reports, menoranda, and correspondence that ar
for IRP renedi al response decisions are kept in an Adm nistrative R
Admi ni strative Record is open and available for public review at th
Conversion Agency O fice, 5100 Texas Road, Linestone, Mine.

The following is a sumary of the activities the USAF has undert ake
public informed and invol ved regarding the renedi al response at QU

O On June 2, 1994, a RAB neeting was held to discuss the
QU 1 investigations and the approach for conducting th
radi oactive waste di sposal trench renoval action

O An | RP Fact Sheet, explaining activities planned for O
in July 1994,
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O The USAF published a notice and brief discussion of th
renoval action in the Aroostook Republican on July 6,
Bangor Daily News on July 7, 1994.
O From July 11 through August 10, 1994, the USAF held a

conment period to accept public input on the Action M
outlining the proposed renoval action, and on any othe
docunents in the Admi nistrative Record. On July 28, 1
personnel and regul atory representatives held a public
di scuss the Action Menorandum and to accept oral conme



O During the renoval action, the USAF invited the | oca

the trench renmoval activities. Information regarding
and UST tank renoval s was nade available to representa
nmedi a.

O The USAF published a notice and brief analysis of the

in the Bangor Daily News, Aroostook Republican, Fort F
Revi ew, and Presque Isle Maine Star-Herald on July 12,
recomendi ng No Action under CERCLA as the preferred a
for QU 1.

O From July 17 through August 16, 1995, the USAF held a
conment period to accept public input on the informati
in the RI/Baseline R sk Assessment and Proposed Pl an
other QU 1 docunents in the Administrative Record. On
1995, USAF personnel and regul atory representatives he
neeting and hearing to discuss the Proposed Plan and t
comments. A transcript of this hearing is included in
Comments received during the comrent periods and the U
response to these coments are included in the Respons
Sunmary i n Appendi x B
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4.0 SCOPE AND ROLE OF RESPONSE ACTI ON

The USAF and USEPA have determ ned that no further Conprehensive
Envi ronnent al Response, Conpensation, and Liability Act (CERCLA) ac
required at QU 1 because (1) previous response actions conducted at
unit have elimnated the need to conduct further renmedial action an
petrol eum contam nation at Area Gw |l be effectively addressed und
Mai ne regul ati ons.

USEPA has the authority to revisit the No Action under CERCLA decis
LAFB is renoved fromthe NPL. This could occur if future condition

an unacceptable risk to human health or the environnent would resu
to contam nants at OU 1.
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5.0 SUWVARY OF SI TE CHARACTERI STI CS



The investigation process began at LAFB in 1983 as part of the DOD
process was revised during 1988 to follow the NCP. Investigations
include a 1983 PA performed to investigate past activities at LAFB
1984). An SI was initiated in June 1985 to confirmthe presence of
QU 1 (Roy F. Weston, Inc., 1988). |In addition, R activities were
1988 through 1994 (ABB-ES, 1995b).

There are seven QU 1 sites, Areas A through G that were grouped to
their proximty in the former WA (Figure 2-1). Wth one exception
used for |lowlevel radioactive waste disposal. The one exception
was i naccurately identified as a | owlevel radioactive waste di spos
Master Plan during the 1970s and 1980s. Research and the results o
shown that Area G was not used for |owlevel radioactive waste disp
Master Plan was corrected in the 1990s. A nore conplete descriptio
be found in Section 4 of the Operable Unit (OU 1) Renedial Investig
Vol ume | (ABB-ES, 1995a).

The site areas conprising OU 1 that potentially received | owleve
are:

Area A: 5,000-gallon liquid waste di sposal UST attached to
drains. Building 365 was the strategi c weapon conponent ins
| aboratory that maintained radi oactive conponents. Potentia
i ncl uded radi oactive materials (uranium oxide) and sol vents
weapon mai nt enance activities.

Area B: 1,000-gallon liquid waste di sposal UST attached to
Buil ding 329. Building 329 was used to store tritiumconta
generated during routine venting of tritiumgas during weapo
activities at Building 329 was the primary focus of the inve

Area C. 1,000-gallon liquid waste di sposal UST and a dry ra
di sposal trench, Trench C. The UST was attached to fornmer B
used to store tritiumcontainers. The waste di sposal trench
1950s and possible early 1960s to di spose of small quantitie
radi oactive waste, primarily uraniumoxides. Potential cont
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i nvestigated at Area C included tritiumgenerated during rou
tritiumgas during weapon mai nt enance activities, and radi oa
and sol vents generated at Area A disposed in Trench C.

Area D. 1,500-gallon liquid waste disposal UST. This UST w
floor drains in Buildings 255 and 284, both used for storage
containers. Tritiumwas identified as a potential contam na
Area D

Area E: Dry radioactive waste disposal Trench E, simlar to
Area Cin its history and use. The focus of the Area E inve
radi oactive materials and solvents from wastes generated at



di sposed of in Trench E

Area F: 1,000-gallon liquid waste di sposal UST. This UST w
a floor drain in a weapon assenbly and mai ntenance structure
Potential contami nants at Area F included radi oactive materi
assenbly and mmi ntenance activities at Building 232.

The five radiological USTs were renmoved fromAreas A, B, C, D, and
addition, the contents of both waste trenches (Areas C and E) were
di sposed off-site in 1994.

Area Gis not a radioactive waste disposal site. Building 216, |oc
a weapon assenbly building. There were two 10, 000-gal | on undergrou
tanks |ocated at the west end of Building 216. 1In 1991, both tanks
During replacenent of the tanks, contam nated subsurface soil, attr
fromthe tanks or piping, was observed. A former underground fue

supplied the 10, 000-gallon tanks, traverses Area G The pipeline

I nvestigations at Area G have detected solvents and fuel oil in so

O her investigations and renedi al actions have occurred at the WSA
the PA and Rl prograns. The five radiological USTs were renpoved in
of a renoval action (QOgden, 1995). Al five of the tanks were repo
(i.e., not |leaking). Based on analysis of UST content sanples and
sanpl es collected follow ng UST renmoval, the Radioi sotope Committee
acknow edged, through verbal agreenment, clean closure of the radio
W pe sanples fromthe building floor drains and the cut end of the
UST were al so anal yzed and reported to be free of radi oactive conta
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During the 1994 renoval actions, the dry radioactive wastes di spose
at Areas C and E were also renmoved. The contents of both trenches
del i neat ed, anal yzed, exhumed, and disposed off-site. Analysis of
sanpl es collected after trench excavation indicated that the radioa
successfully renoved from both trenches.

In addition to characterizing the sites, radiol ogical building deco
were conducted at 56 weapon storage and mmi ntenance structures |oca
WSA. No radioactivity above background | evels was reported in the
structures.

The University of Maine, on behalf of the MEDEP, conducted support

radi ol ogi cal investigations to evaluate the possible presence of un
undocunent ed radi oactive waste di sposal sites within the WA, Univ
personnel performed radiol ogi cal surveys and | aboratory anal ysis of
surface water, and sedinent sanples fromQU 1 and vicinity. Their

conpared to off-site background sanples and data from across the St
The conparisons indicated that |evels of radioactivity across the e
at background levels, and the study did not identify any undocunent
wast e di sposal areas. The University of Miine data were not utiliz
speci fic background val ues for the agreed-upon radionuclides of con
inthe Rl. However, the University of Maine was involved in the re
t he establishment of these background concentrations devel oped duri



The foll owi ng subsections present contam nati on assessnents for var
environnental nmedia at OU 1. A nore detailed discussion of the con
assessment is presented in Section 4 of the RI Report (ABB-ES, 1995

5.1 ANALYTI CAL CHEM STRY | SSUES

In order to better evaluate the nature and distribution of detected
three issues which require prelimnary discussion. These include:

O effects of turbidity on groundwater sanple inorganic r
O t he occurrence of Radi um (Ra)-226
O radi oactive isotope analytical results
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Each of these topics is discussed in the follow ng paragraphs.

Turbidity. Inorganics anal ytes were detected at varying | evels abo
background concentrations in bedrock nonitoring wells at QU 1. 1Ino
al so detected in the two overburden wells. Background concentratio
i n overburden and bedrock groundwater are currently being reassesse
QU 12 basew de groundwater RI. Concentrations of inorganics in gro
QU 1 will be conpared to the QU 12 background concentrati ons upon a
acceptance of those levels. Problens identified during this re-eva
groundwat er inorganic data will be addressed in the QU 12 ROD. As
current and past OU 12 background bedrock and overburden groundwate
and total inorganic analyses, the anbunt of turbidity in a sanple ¢
i norgani ¢ concentrations reported by the |aboratory. Inorganic con
typically decrease in the filtered (dissolved) sanples, as conpared
(total) sanples. Turbidity is often generated during sanmple collec
bedrock and overburden nonitoring wells.

Soil sanples fromQU 1, the former radiological UST |iquids, and wa
fromthe LLRWDS trenches did not contain inorganic concentrations
source areas. |norganic concentrations in QU 1 groundwater are att
natural occurrence, background variation, and/or inpacts of turbid

Cccurrence of Ra-226. Ra-226, one of the nost abundant naturally o
radi oactive isotopes, was detected in 80 out of 108 soil sanples th
The site-related Ra-226 data have been conpared to two sets of off-
sanpl e concentrations that were devel oped in 1993 and 1994, respect
soi|l sanples, collected in 1993 and before, are conpared with the 1
concentrations, no exceedances of background are observed. |If the
site soil sanples are conpared with the 1994 background concentrat
exceedances of background area observed. However, the exceedances
background val ues are a result of analytical nmethod changes between
The reporting limt, or mninmmdetectable activity, was | ower for
background sanpl e anal yses due to increased anal ytical sensitivity.
data reported in 1994 therefore had | ower and nore reliabl e val ues



background data, with the result that sanples collected in 1993 and
the | ower 1994 background val ues. Based on this fact, and the wide
occurrence of Ra-226, Ra-226 detected at QU 1 is believed to be nat
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Radi oactive |sotope Analytical Results. During the R, several ana
regardi ng the quantification and identification of radioactive isot
| ssues associated with the analysis for Uranium (U)-235, Anericium
Nept uni um (Np) -237 are discussed in the follow ng paragraphs. For
expl anation of the specific technical issues associated with the ra
anal ytical program refer to the QU 1 Rl (ABB-ES, 1995a).

Ganma spectroscopy U235 results are considered questionable due to
i nterference caused by Ra-226. U 235 anal yzed by al pha spectroscop
subject to this interference and provi ded nore accurate data.

Am 241 was detected once in a surface soil sanple at Area A Am 24
an al pha-emtting isotope acconpani ed by | ow energy ganma rays, how
ganma energy i s subject to analytical interferences. The |aborator
peak used to identify and quantify Am241 in this sanple had a bad

whi ch indicated an interference. Therefore, the Am241 result is ¢

Np-237 is also prinarily an al pha-emtting i sotope acconpani ed by
ganma rays. During the analysis for Np-237 by ganma spectroscopy,
were noted by the |aboratory, thereby calling into question the ide
quantitation of this isotope. Therefore, the identification and qu
Np- 237 detected by gamma spectroscopy in sedinents associated with
Butterfield Brook, and East Loring Lake are questi onabl e.

5.2 SUWVARY OF CONTAM NANTS DETECTED

Results of the Rl sanpling and analysis are briefly summarized int
paragraphs. Results are presented for the radiol ogical USTs and wa
trenches first, followed by additional results for each site area.

Radi ol ogi cal USTs. Essentially no contaminants were detected in |
or scrape sanples collected fromthe five USTs at Areas A, B, C, D
of confirmatory soil sanples collected fromthe bottom of the UST e
did not detect contam nation indicative of a source.

Wast e Disposal Trenches. Radiol ogical contam nation (enriched uran
detected in sanples collected fromthe waste disposal trenches at A
Subsequently, renoval actions were performed in both trenches in 19
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Confirmatory sanples collected fromthe linmts of the trench excava
the renoval action indicate that radi oacti ve waste was successfully
both Trench C and E

Arseni c was detected above background in only one of 18, closely gr
confirmatory soil sanples at Trench E. Arsenic is not a docunented
associated with QU 1. Detection of arsenic in Area E may be attrib
rodenticides used to control burrowing animals at the trench | ocat

Area A. Polyaronatic hydrocarbons (PAHs), pesticides, polychlorina
(PCBs), lead, and zinc were detected above background in Area A sur
PAHs, PCBs, and netals in surface soil are attributable to non-poin
and runoff from nearby parking areas, roads, and forner operationa

detection of pesticides is consistent with the conpounds and concen
at other OUs at LAFB. The presence of these conpounds is a result

basewi de use of pesticides.

Radi ol ogi cal anal yses detected above background levels in Area A so
sedi mrents were Am 241, Np-237, Ra-226, U 235, Thorium (Th)-231, and
Am 241, Np-237, and U-235 detections are suspect due to analytica

identification and quantitation as discussed in Subsection 5.1. Th
Th-231 and Th-234 are considered to be naturally occurring. Ra-226
natural ly occurring radionuclide and was detected in nearly all QU

Concentrations of alum num chrom um nanganese, and nickel exceede
Safe Drinking Water Act Maxi num Contami nant Levels (MCLs) and MEDEP
Maxi mum Exposure CGui delines (MEGs). These inorganics are naturally
and have not been identified as site-related. The detection of the
background in QU 1 groundwater is assuned to be a result of sanple
Tritiurn was detected in one groundwater sanple at a | evel approxim
| ower than the drinking water standard.

Area B. In general, detected volatile organic compounds (VCCs), se
organi ¢ conpounds (SVQCs), pesticides, and inorganics were bel ow ba
levels or at |ow estimated concentrations. No PCBs were detected a
U- 235, Th-231, and Ra-226 were detected above background |evels in
B. As discussed previously, the identification and quantitation of
due to analytical interferences. Th-231 is believed to be natural
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Area B. The Ra-226 detection at Area B is typical of Ra-226 concen
t hr oughout QU 1.

Inorganics (iron, chromium |ead, nanganese, and nickel) were detec
groundwat er above MCLs and MEGs at Area B. These detections are |
associated with turbidity.

Area C. Three inorganic analyses (calcium nercury, and sodium we
above background in Area C soil. These analytes were detected at e
concentrations except for calcium which is considered to be an ess



U 235, Th-234, and Ra-226 were detected in soil at concentrations a
concentrations. These radionuclides are naturally occurring and th
above background levels is attributable to natural differences in b
anal ytical variability. The detections of U 235 are suspect due to
difficulties in identification and quantification

Trace or estimated | evels of VOCs and pesticides were detected in g
sanpl es collected in 1993, but were not reported in 1994 sanpl es.
(alum num | ead, and nmanganese) were detected in groundwater; howev
case of other groundwater sanples, the concentrations likely reflec
and the effect of sanple turbidity. Th-232 and U 234 were detected
in groundwater at Area C. Both of these radionuclides are natural
Tritiumwas detected in one groundwater sanple at a | evel approxim
| ower than the drinking water standard.

Area D. Oher than the detection of three pesticide conpounds at o
background | evel s, no organic or inorganic contami nati on was det ect
Area D. Ra-226 was the only radionuclide detected in soil at Area
concentration above background | evel s.

Al umi num | ead, and manganese were detected in Area D groundwater a
concentrations greater than MCLs and MEGs. However, the groundwate
were turbid. Th-230, U234, and U 238 were detected above backgrou
1993, but not in 1994. These are naturally occurring radionuclides

Area E. PAHs were detected bel ow LAFB background | evels in surface
drai nage swale at Area E. The occurrence of these conpounds is att
non- poi nt source runoff fromthe forner operations at Area EE No o
contam nants were detected in soil at Area E. Lead, silver, and so
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det ect ed above background concentrations in surface soil sanples.
cadmium (in five sanples), zinc (in three sanples), and arsenic, co
det ect ed above background val ues. The arsenic and | ead detections
localized in a trench confirmatory sanple. Their detection is not
wi despread residual contani nation

U235, Ra-226, Ra-228, Th-228, and Th-231 were detected above backg
in Area E soils. These isotopes are naturally occurring and were p
concentrations that slightly exceeded LAFB background concentration

Al umi num chrom um |ead, and nanganese were detected in groundwate
at Area E at concentrations exceeding MCLs and MEGs. As with the o
t hr oughout the QU, the concentrations of inorganics are assumed to
of turbidity in the sanples. Th-230, U 234, and U 238 were detecte
in 1993 at estinmated concentrations above background levels. In th
groundwat er sanpling round, Th-228, Th-230, and Th-232 (estinmated c
wer e detected above background | evels. These anal yses are natural
their detection above background levels is attributable to analytic
di fferences in natural background concentrations. Tritiumwas dete
groundwat er sanple at a level approximately 100 times lower than th
st andar d.



Area F. No organic conpounds were detected in soils at Area F othe
detection of a conpound believed to be a | aboratory contaninant. P
conpounds were detected at concentrations below, or slightly exceed
concentrations. The occurrence of these conpounds is attributable

application of pesticides at LAFB. Arsenic, |lead, and zinc were de
estimated concentrations and were slightly above background |evels.
(Pa)-234, Th-234, and U-235 were detected in soils at Area F. Th-2
U-235 are naturally occurring radi onuclides. The U235 result is s
anal ytical interferences.

No organi ¢ conpounds were detected in groundwater at concentrations
or MEGs at Area F. Two pesticide conpounds were detected in the 19
sanpling, but were not reported in 1994. Alumnumis the only inor
det ected above MCLs and MEGs in groundwater at Area F. In 1994, a
detected below the MEG in the same well. No radionuclides were det
background concentrations in groundwater at Area F
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Area G No VOCs were detected in surface soil. PAHs were detected
surface soil sanples. Total PAH concentrations exceeded background
| ocation at the head of a drainage swal e that receives runoff from
area, fromBuilding 216 floor drains, and is |located adjacent to an
the fuel pipeline and two fuel oil USTs. [In general, inorganics, p
| ead, sodium and zinc, were detected sightly above background conc
several sanples at Area G Mst of these sanpl es showed detections
i norgani c analytes. One sanple, located at the head of the drainag
recei ves runoff from much of the site, contained 11 inorganic analy
background concentrati ons.

TCE and total xylenes were detected once at estimated concentration
soil. The concentration of TCE is not indicative of a potential so
xyl enes in subsurface soil had been detected in an area where fuel -
contam nants had been detected by field screening. No PCBs were fo
subsurface soils at Area G One inorganic conpound (sodium was de
background | evel s.

Pa- 234, Th-231, and U 235 were detected in soils at Area G Th-234
Pa- 234 are naturally occurring radionuclides. The U235 result is
to interferences in quantitation and identification. Ra-226 is an
occurring radi onuclide and was detected in nearly all QU 1 sanples.

In 1993, trichloroethene (TCE) was detected above its MCL and MEG
downgr adi ent groundwat er sanple. However, in 1994, TCE concentrat
groundwat er were below regulatory limts. Several PAHs, indicative
contam nants, were detected at estimated concentrations in a downgr
nonitoring well |ocation. Pesticides were detected at | ow, estimat
in the sanmples in 1993, and only in deep bedrock groundwater in 199
occurrence of these conpounds is attributable to the wi despread app
pestici des at LAFB.

U 234, U 235, Ra-226, Th-230, and Th-232 were detected in groundwa



background concentrations. These isotopes are naturally occurring
det ected sporadically during the groundwater sanpling rounds. The
above background levels is likely the result of natural background
anal ytical variability. Tritiumwas detected in one groundwater s
approxi nately 100 tines |ower than the drinking water standard.

W049530. 080

6.0 SUWMARY COF SI TE RI SKS

Human heal th and ecol ogical risk assessnents were conducted to est
probability and magni tude of potential adverse human health and env
effects fromexposure to contam nants at QU 1. The risk assessnent
four-step process:

1) contaminant identification, which identified those hazardous su
were of significant concern;

2) exposure assessment, which identified actual or potential expos
characterized potentially exposed popul ati ons and receptors, an
t he magni t ude of possi bl e exposure;

3) toxicity assessnment, which considered the types and severity of
ef fects associated with exposure to hazardous substances; and

4) risk characterization, which integrated the three earlier steps
potential risks posed by hazardous substances at the site, inc
car ci nogeni ¢ and non-car ci nogeni ¢ ri sks.

The net hodol ogi es of the baseline human health and ecol ogi cal risk
the site areas are discussed below, followed by a summary of the co

6.1 HUVAN HEALTH RI SK ASSESSMENT

For the purpose of the human heal th baseline risk assessnent, the a
were segregated as Area A and Areas B through G Area Ais situate
Loring Lake (see Figure 1-1) and is isolated fromthe renmi ning QU

are located to the east of the lake. The focus of the risk assessm
non-radi ol ogical (i.e., chemical) and radiol ogical contam nants in

surface water, and groundwater. During the initial evaluation of d
of potential concern (CPCs) were identified. The rationale for exc
conpounds is included in Tables 6-1 and 6-2. The CPCs were sel ecte
potential hazards based on toxicity, concentration, frequency of de
and persistence in the environnent. A sunmary of the health effect
each CPC can be found in the RI Report (ABB-ES, 1995a).

W049530. 080



TABLE 6 - 1
NON- RADI OLOd CAL ANALYTES OF POTENTI AL CONCERN
Rl SK ASSESSMENT

OPERABLE UNIT 1 RECORD
LORI NG Al R FORCE

Fr equency M ni mum
Range of of Det ect ed
SQLs Det ecti on Concentration

MVEG cPC? Not es
Area A Surface Soil* (0-2 feet bgs) (no/kg)
SEM VOLATI LE ORGANI C COVPOUNDS

Acenapht hene 0. 3600 - 0. 4100
- Yes Cass 1
Ant hr acene 0. 3600 - 0. 4100
- Yes Cass 1
Benzo( a) Ant hr acene 0. 3600 - 0. 3600
- - Yes
Benzo(a) Pyrene 0. 3600 - 0. 4100
- Yes
Benzo( b, k) Fl uor ant hene 0. 3600 - 0. 4100
- Yes
Car bazol e 0. 3600 - 0. 4100
- No Toxicity Screening2
Chrysene 0. 3600 - 0. 3600
- Yes O assl
Fl uor ant hene 0. 3600 - 0. 3600
- Yes O assl
Fl uor ene 0. 3600 - 0. 4100
Yes O assl
I ndeno(1, 2, 3-¢, d) Pyrene 0. 3600 - 0. 4100
- - Yes
Phenant hr ene 0. 3600 - 0. 3600
- Yes O assl
Pyr ene 0. 3600 - 0. 3600
Yes O assl
PESTI Cl DES/ PCBs
4, 4" - DDE
No Toxicity Screeni ng2
4, 4" - DDT 0. 0036 - 0. 0036
- No Toxicity Screeni ng2
Arocl or-1260 0. 0360 - 0. 0380
- Yes
Dieldrin 0. 0036 - 0. 0041
- No Toxicity Screening2
Endosul fan Sul fate 0. 0036 - 0. 0036
- - No Toxicity Screening2
Endrin 0. 0036 - 0. 0041
- No Toxicity Screeni ng2
Endrin Al dehyde 0. 0036 - 0. 0038
- - No Toxicity Screeni ng2
Endrin Ketone 0. 0036 - 0. 0041

- No Toxicity Screeni ng2



No Backgr
Backgr ound3
Backgr ound3
No Backgr
Backgr ound
Backgr ound3
Backgr ound3
Backgr ound3
Backgr ound
St at e5
No Backgr
Backgr ound
Backgr ound3
Backgr ound3
Backgr ound3

Backgr ound3

- Yes

- Ye

Met hoxychl or
No Toxicity Screeni ng2
ganma- Chl or dane

No Toxi city Screeni ng2

| NORGANI C ANALYTES
Al um num

ound3
Arsenic

Bari um

Beryl i um

ound3
Cal ci um

3, Essential Nutrient4
Chronmi um

Cobal t
Copper

I ron
3
Lead

Magnesi um

ound3, Essential Nutrient4
Manganese

3
Ni cke

Pot assi um

, Essential Nutrient4
Sodi um

, Essential Nutrient4
Vanadi um

Zi nc
Areas B-G  Surface Soil* (0-2 feet

SEM VOLATI LE ORGANI C COVPOUNDS
Benzo( a) Ant hr acene
Yes
Benzo(a) Pyrene
Yes
Benzo( b, k) Fl uor ant hene
Yes
But yl benzyl ot hal at e
No Toxicity Screeni ng2
Chrysene
Cl assl
Di - n- butyl pht hal ate
No Toxicity Screening2
Fl uor ant hene
s Cassl
Phenant hr ene

- Yes C assl

- Yes

Pyr ene
Cl assl

0. 0180 -
0. 0018 -

0. 9300 -

bgs) (no/kg)

o O O O o o o o o

. 3600
. 3600
. 3600
. 3500
. 3600
. 3500
. 3600
. 3500
. 3600

0.
0.

1

o O O O o o o o o

0180
0021

0000

. 4700
. 4700
. 4700
. 4700
. 4700
. 4700
. 4700
. 4700
. 4700



bi s(2- Chl or oi sopr opyl ) et her 0. 3500 - 0.4700
- No Toxi city Screeni ng2

bi s(2- Et hyl hexyl ) pht hal ate 0. 3500 - 0.4700

- - No Toxicity Screeni ng2

PESTI CI DES/ PCBs

4, 4' - DDD 0. 0036 - 0. 0042
- Yes dassl
4, 4" - DDE 0. 0037 - 0. 0042
- Yes dassl
4, 4" - DDT 0. 0036 - 0. 0042
- Yes
Al drin 0. 0019 - 0. 0025
- No Toxi city Screeni ng2
Arocl or-1260 0. 0360 - 0. 0480
- Yes
Dieldrin 0. 0036 - 0. 0048
- No Toxicity Screeni ng2
Endosul fan | 0. 0019 - 0. 0025
- No Toxicity Screeni ng2
Endosul fan I1 0. 0036 - 0. 0048
- No Toxicity Screeni ng2
Endosul fan Sul fate 0. 0036 - 0. 0048
- - No Toxicity Screeni ng2
Endrin 0. 0035 - 0. 0048
- No Toxicity Screeni ng2
Endrin Al dehyde 0. 0035 - 0. 0048
- - No Toxicity Screeni ng2
Hept achl or 0.0018 - 0. 0025
- No Toxicity Screening2
Hept achl or Epoxi de 0.0018 - 0. 0025
- - No Toxicity Screening2
Met hoxychl or 0.0180 - 0. 0250
- - No Toxicity Screening2
al pha- Chl or dane 0. 0019 - 0. 0025
- - Yes
del t a- BHC 0. 0019 - 0. 0025
- No Toxicity Val ue6
ganma- Chl or dane 0. 0019 - 0. 0025
- - Yes
G \ LAFB\ QU1\ ROD\ TAB6- 1. VK1
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TABLE 6-1
NON- RADI OLOd CAL ANALYTES OF POTENTI AL CONCERN
Rl SK ASSESSMENT
OPERABLE UNIT 1 RECORD
LORI NG Al R FORCE
Fr equency M ni mum
Range of of Det ect ed
SQLs Det ecti on Concentration

MEG CPC? Not es



| NORGANI C ANALYTES

Al um num
No Backgr ound3

Arsenic

Backgr ound3
Bari um

Backgr ound3
Beryl i um

No Backgr ound3
Cal ci um

No Background3, Essential Nutrient4
Chrom um

No Backgr ound3
Cobal t

18.5 - - No Backgr ound3

Copper

Backgr ound3
Iron

No Backgr ound3
Lead

St ateb
Magnesi um

No Background3, Essential Nutrient4
Manganese

No Backgr ound3
Mer cury

Yes
Ni cke

Backgr ound3
Pot assi um

No Background3, Essential Nutrient4
Silver
Sodi um

No Essential Nutrient4
Vanadi um

Backgr ound3
Zi nc

0.24 -

10/

14.9 -

0.11 -

37.6 -

1

10

17

.14

57

Areas B-G  Surface Soil Sanmple JSS-2880* (0-1 bgs) (ngy/kg)

SEM VOLATI LE ORGANI C COMPOUNDS
2- Met hyl napht hal ene

Yes

Ant hr acene
C assl

Fl uor ant hene
C assl

Napht hal ene
C assl

Phenant hr ene
C assl

Pyr ene
C assl

PESTI Cl DES/ PCBs ( ng/ kg)

4,4 -DDT

Al drin
Yes

Endosul fan |
No Toxicity Screeni ng2



Endosul fan |1
Toxicity Screeni ng2

Endosul fan Sul fate
No Toxicity Screeni ng2

Endrin
No Toxicity Screeni ng2

Endrin Ketone
No Toxicity Screeni ng2

Hept achl or Epoxi de

Yes
al pha- Chl or dane
Yes
bet a- BHC
Yes
del t a- BHC

Yes Cassl, Toxicity Val ue6
ganma- BHC (Li ndane)

- Yes
ganma- Chl or dane
- Yes
| NORGANI C ANALYTES
Al um num
No Backgr ound3
Arsenic
Backgr ound3
Bari um
Cadmi um
Cal ci um
No Background3, Essential Nutrient4
Chrom um
Cobal t
Backgr ound3
Copper
Iron
Backgr ound3
Lead
St at e5
Magnesi um
No Essential Nutrient4
Manganese
Backgr ound3
Mer cury
Ni cke
Backgr ound3
Pot assi um
Background3, Essential Nutrient4
Sodi um
Essential Nutrient4
Vanadi um
Zi nc

G \ LAFB\ OU1\ ROD\ TAB6- 1. K1
11- Aug- 95

TABLE 6-1



NON- RADI OLOd CAL ANALYTES OF POTENTI AL CONCERN
Rl SK ASSESSMENT

OPERABLE UNIT 1 RECORD
LORI NG Al R FORCE

Fr equency M ni mum
Range of of Det ect ed
SQLs Det ecti on Concentration

MVEG cPC? Not es
Areas B-G  Subsurface Soil* (0-10 feet bgs) (ng/kg)
VOLATI LE ORGANI C COVPOUNDS

1, 2-Di chl oroet hene (total) 0.011 - 0.014
- - No Frequency?7
2- But anone 0. 011 - 0. 014
- No Frequency?7
Acet one 0. 011 - 0. 044
No Frequency?7
Met hyl ene Chl ori de 0. 006 - 0. 068
- No Toxicity Screening2
Tol uene 0.011 - 0.014
No Frequency?7
Trichl or oet hene 0.011 - 0.014
- No Toxicity Screeni ng2
SEM VOLATI LE ORGANI C COVPOUNDS
Benzo( a) Ant hr acene 0. 36 - 0. 47
- No Toxicity Screeni ng2, Frequency?
Benzo(a) Pyrene 0. 36 - 0. 47
- No Toxicity Screeni ng2, Frequency?
Benzo( b, k) Fl uor ant hene 0. 36 - 0. 47
- No Toxicity Screening2
But yl benzyl pht hal at e 0.35 - 0. 47
- No Toxicity Screeni ng2
Chrysene 0. 36 - 0. 47
No Toxicity Screeni ng2
Di - n- butyl pht hal ate 0.35 - 0. 47
- No Frequency?7
Fl uor ant hene 0.36 - 0. 47
- No Toxi city Screeni ng2
Phenant hr ene 0.35 - 0. 47
- No Toxicity Screeni ng2, Frequency?
Pyr ene 0.36 - 0. 47
No Toxicity Screeni ng2
bi s(2- Chl oroi sopropyl ) et her 0.35 - 0. 47
- - No Frequency?7
bi s(2- Et hyl hexyl ) pht hal ate 0.35 - 0. 47
- No Toxicity Screeni ng2
PESTI Cl DES/ PCBs
4, 4' - DDD 0. 0036 - 0. 019
- No Toxicity Screening2
4, 4" - DDE 0. 0036 - 0. 019
- No Toxicity Screeni ng2
4, 4" - DDT 0. 0036 - 0. 019
- No Toxicity Screeni ng2
Al drin 0. 0018 - 0. 0098

- No Frequency?7



Arochl or-1260
- Yes
Dieldrin
- No Toxicity Screeni ng2
Endosul fan |
- No Toxicity Screeni ng2
Endosul fan 11

- No Toxicity Screeni ng2, Frequency7?

Endosul fan Sul fate

- - No Toxicity Screening2

Endrin
- No Toxicity Screening2
Endrin Al dehyde

- - No Toxicity Screening2

Hept achl or

- No Toxicity Screeni ng2, Frequency7?

Hept achl or Epoxi de

- - No Toxicity Screeni ng2

Met hoxychl or
- No Toxicity Screeni ng2
al pha- Chl or dane

- - No Toxicity Screeni ng2

del t a- BHC
- No Toxicity Val ue6
ganma- Chl or dane

- - No Toxicity Screeni ng2

| NORGANI C ANALYTES

Al um num
No Backgr ound3

Ant i nony
No Frequency?7

Arsenic

Bari um
Backgr ound3

Beryl i um

Backgr ound3

Cadmi um
Toxicity Screeni ng2

Cal ci um
- No Background3, Essential Nutrient4

Chrom um
Backgr ound3

Cobal t
Toxicity Screeni ng2

Copper
Backgr ound3

Iron
No Backgr ound3

Lead
St ateb

Magnesi um
No Background3, Essential Nutrient4

Manganese
No Backgr ound3

Mer cury
No Frequency?7

Ni cke
Backgr ound3

Pot assi um

No Essential Nutrient4

0. 036
. 0036
. 0018
. 0036
. 0036
. 0035
. 0035
. 0018

o O O o o o o o

. 0018
0.018
0. 0018
0. 0018
0. 0018

7.8

50
0.24
1.1
2000

20

13.6

0.11

2000

0.19
0. 019
0. 0098
0. 019
0. 019
0. 019
0. 019
0. 0098
0. 0098
0. 098
0. 0098
0. 0098
0. 0098

20

50

2000

20

17

0.2

2000



Sil ver
Frequency?7

Sodi um
No Essential Nutrient4

Uranium (total U 234, U 235, U 238)

- No Toxicity Screeni ng2
Vanadi um
Backgr ound3
Zi nc
Backgr ound3

G \ LAFB\ QU1\ ROD\ TAB6- 1. VK1

0.85 - 3
37.6 - 2000

TABLE 6-1

NON- RADI OLOd CAL ANALYTES OF POTENTI AL CONCERN

11- Aug- 95
Rl SK ASSESSMENT
Range of
SQLs
MEG cpPC? Not es

Area A: 1994 G oundwater* (ng/lL)
SEM VOLATI LE ORGANI C COMPOUNDS

Phenol
Toxicity Screening2

| NORGANI C ANALYTES

Al um num
No Toxicity Val ue6
Bari um
No Toxi city Screening2
Cal ci um
Essential Nutrient4
Chronmi um
Yes
Copper
No Toxicity Screeni ng2
I ron
Lead
0.02 No St at e5
Magnesi um
Essential Nutrient4
Manganese
Yes
Ni cke
Yes
Pot assi um

Essential Nutrient4
Sodi un

Frequency

Det ecti on

OPERABLE UNIT 1 RECORD
LORI NG Al R FORCE

M ni mum
Det ect ed
Concentration



Essential Nutrient4
Zi nc
Toxicity Screeni ng2

Area A: 1993 G oundwater* (ng/lL)

VOLATI LE ORGANI C COVMPOUNDS
Total Xyl enes
No Toxicity Screeni ng2

PESTI Cl DES/ PCBs
Endosul fan Sul fate
- No Toxi city Screeni ng2
Endrin Al dehyde
- No Toxicity Screeni ng2
Hept achl or
0.00008 No Toxicity Screeni ng2

| NORGANI C ANALYTES

Al um num
No Toxicity Val ue6
Arsenic
Yes
Cal ci um
Essential Nutrient4
Chr onm um
0.1 Yes
Copper
No Toxicity Screeni ngd
I ron
Lead
0.02 No St at e5
Magnesi um
Essential Nutrient4
Manganese
Yes
Ni cke
Yes
Pot assi um
Essential Nutrient4
Sodi um
Essential Nutrient4
Zi nc

Toxi city Screeni ng2
Areas B-F: 1994 Bedrock Groundwater* (ng/L)

VOLATI LE COVPOUNDS

4- Met hyl - 2- pent anone 0. 002 - 0. 002
- - No Toxicity Screeni ng2

Total Xyl enes 0. 002 - 0. 002
10 0.6 No Toxicity Screening2

Trichl or oet hene 0. 002 - 0. 002

0. 005 0.005 No Toxicity Screening2
SEM VOLATI LE ORGANI C COMPOUNDS

2- Met hyl napht hal ene 0.01 - 0.01
- - No Toxicity Screeni ng2
Di - n- butyl pht hal ate 0.01 - 0.01

0.22 No Toxicity Screeni ng2
Phenol 0.01 - 0.01



No Toxicity Screeni ng2
PESTI Cl DES/ PCBs
4,4' -DDT 0. 00001 - 0. 00001
- 0.00083 No Toxicity Screeni ng2

| NORGANI C ANALYTES

Al um num
1.43 No Toxicity Val ue6

Arsenic 0. 0015 - 0. 0015
0.05 - Yes

Bari um
No Toxicity Screening2

Beryl I'ium 0. 0003 - 0. 0003
0. 004 - Yes

Cal ci um
No Essential Nutrient4

Chronmi um 0. 0074 - 0. 0074
0.1 0.1 Yes

Copper 0. 0086 - 0. 0086
1.3T - No Toxicity Screeni ng2

I ron
Yes

Lead 0. 0007 - 0. 0007
0. 015T 0.02 Yes Stateb

Magnesi um
No Essential Nutrient4

Manganese
0.2 Yes

Mer cury 0. 0001 - 0. 0001
0. 002 0.002 No Toxicity Screening2

Ni ckel 0. 0226 - 0. 0226

0.15 No Toxicity Screening2

Pot assi um
No Essential Nutrient4

Sodi um
No Essential Nutrient4

Vanadi um 0.012 - 0.012

- No Toxicity Screening2
Zi nc 0.0187 - 0. 0618

- No Toxicity Screening2

G \ LAFB\ OU1\ ROD\ TAB6- 1. WK1
11- Aug- 95

TABLE 6-1
NON- RADI OLOd CAL ANALYTES OF POTENTI AL CONCERN
Rl SK ASSESSMENT

OPERABLE UNIT 1 RECORD
LORI NG Al R FORCE

Fr equency M ni mum
Range of of Det ect ed
SQLs Det ecti on Concentration



MEG CPC? Not es

Areas B-F: 1993 Bedrock Groundwater* (ng/L)
VOLATI LE ORGANI C COVMPOUNDS

Chl orof orm 0. 001
0.1 - No Toxicity Screening2

Et hyl benzene 0. 001
0.7 0.7 No Toxicity Screening2

Tol uene 0. 001

1.4 No Toxicity Screening2

Total Xyl enes 0. 002
10 0.6 No Toxi city Screeni ng2

Trichl or oet hene 0. 001

0. 005 0.005 No Toxicity Screening2
SEM VOLATI LE ORGANI C COVMPOUNDS

4-Ni trophenol 0. 025
0.083 No Toxicity Val ue6
Di -n-octyl phthal ate 0.01

- No Toxicity Screeni ng2
PESTI Cl DES/ PCBs

4, 4' - DDE 0. 00002
NDB - - No Toxicity Screeni ng2

4,4' -DDT 0. 00002
NDB - 0.00083 No Toxicity Screeni ng2

Al drin 0. 00001
- - No Toxicity Screeni ng2

Dieldrin 0. 00002
NDB - 0.00002 No Toxicity Screening2

Endosul fan Sul fate 0. 00002
NDB - - No Toxicity Screening2

Hept achl or 0. 00001
NDB 0. 0004 0.00008 No Toxicity Screeni ng2

Hept achl or Epoxi de 0. 00001

NDB 0. 0002 0.00004 No Toxicity Screening2

Met hoxychl or 0. 0001
NDB 0.04 0.1 No Toxicity Screening2

al pha- BHC 0. 00001
NDB - - No Toxicity Screening2

al pha- Chl or dane 0. 00001
NDB 0.002 0.00027 No Toxicity Screening2

del t a- BHC 0. 00001
NDB - - No Toxicity Val ue6

ganma- BHC (Li ndane) 0. 00001

NDB 0.0002 0.0002 No Toxicity Screening2

ganma- Chl or dane 0. 00001
NDB 0.002 0.00027 No Toxicity Screeni ng2

| NORGANI C ANALYTES

Al um num
1.43 No Toxicity Val ue6

Arsenic 0. 0052
0. 05 - Yes

Bari um 0. 0162
1.5 No Toxicity Screeni ng2

Cal ci um

No Essential Nutrient4
Chronmi um 0. 0092

0.001
0.001
0.001
0. 002
0.001

0. 025
0.01

. 00002
. 00002
. 00001
. 00002
. 00002
. 00001

o O o o o o o

. 00001
0. 0001
0. 00001
0. 00001
0. 00001
0. 00001
0. 00001

0. 0052
0.135

0. 0092



0.1 0.1 Yes

Copper 0.0111
1.3T - No Toxicity Screeni ng2

I ron
Yes

Lead 0. 002
0. 015T 0.02 Yes Stateb

Magnesi um
No Essential Nutrient4

Manganese 0. 0043
0. 05# 0.2 Yes

Mer cury 0. 0002
0. 002 0.002 No Toxi city Screeni ng2

Ni ckel 0. 0142
0.1 0.15 No Toxicity Screeni ng2

Pot assi um 1.76
No Essential Nutrient4

Sodi um
No Essential Nutrient4

Zi nc 0.01

No Toxicity Screeni ng2
Areas B-F: 1994 Overburden G oundwater* (ng/L)

| NORGANI C ANALYTES

Al um num
No Toxicity Val ue6
Arsenic
Yes
Bari um
No Toxicity Screening2
Beryl i um
Yes
Cal ci um
Essential Nutrient4
Chronmi um
Yes
Copper
No Toxicity Screeni ng2
I ron
Lead
Yes Stateb
Magnesi um
Essential Nutrient4
Manganese
Yes
Ni cke
No Toxicity Screeni ng2
Pot assi um
Essential Nutrient4
Sodi um
Essential Nutrient4
Vanadi um
No Toxicity Screening2
Zi nc

Toxicity Screeni ng2

G \ LAFB\ OU1\ ROD\ TAB6- 1. WK1
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0.0111

0. 002

0. 0043

0. 0002

0. 0142

1.76

0. 043



Rl SK ASSESSMENT

Range of
SQLs

MEG cPC?

Areas B-F:

TABLE 6-1
NON- RADI OLOd CAL ANALYTES OF POTENTI AL CONCERN

OPERABLE UNIT 1 RECORD
LORI NG Al R FORCE

Fr equency M ni mum
of Det ect ed
Det ecti on Concentrati on
Not es

1993 Overburden G oundwater* (ng/lL)

0.003 No

0. 0002 0.0002 No

VOLATI LE ORGANI C COVMPOUNDS
Tet rachl or oet hene
Toxicity Screening2
Tol uene
Toxicity Screening2
Total Xyl enes
Toxicity Screeni ng2

SEM VOLATI LE ORGANI C COVMPOUNDS
4-Ni trophenol
Toxicity Val ue6

PESTI CI DES/ PCBs
ganma- BHC (Li ndane)
Taxicity Screeni ng2

| NORGANI C ANALYTES

Al unmi num
No Toxicity Val ue6
Arsenic
Yes
Bari um
No Toxi city Screening2
Cal ci um
Essential Nutrient4
Chrom um
Yes
Cobal t
Toxicity Screeni ng2
Copper
No Toxicity Screening2
I ron
Lead
0.02 Yes Stateb
Magnesi um
Essential Nutrient4
Manganese
Yes
Mer cury
0.002 No Toxicity Screeni ng2

Ni cke



Yes Exceeds MCL and MEGS

Pot assi um
Essential Nutrient4

Sodi um
Essential Nutrient4

Vanadi um
Yes

Zi nc

Toxi city Screening2
Area G 1994 G oundwater* (ng/lL)

VOLATI LE ORGANI C COVPOUNDS
1, 1- Di chl oroet hene (total)
- - No Toxicity Screening2
2- Hexanone
- No Toxicity Val ue6

Acet one

- No Toxicity Screeni ng2
Benzene

0. 005 0.005 No Toxicity Screeni ng2
Br onof or m

0.1 - No Toxicity Screening2

Chl or onet hane
0.003 No Toxicity Screening2
Et hyl benzene

0.7 0.7 No Toxicity Screeni ng2
Total Xyl enes
10 0.6 No Toxicity Screeni ng2

Trichl or oet hene
0. 005 0.005 No Toxicity Screening2

SEM VOLATI LE ORGANI C COVMPOUNDS
2- Met hyl napht hal ene
- No Toxicity Screening2
Acenapht hene
- No Toxicity Screeni ng2
Ant hr acene
- No Toxicity Screening2
Di benzof ur an
- No Toxicity Screening2
Fl uor ene
No Toxi city Screening2
Napht hal ene
- No Toxicity Screeni ng2
Phenant hr ene
- No Toxicity Screeni ng2
Phenol
No Toxicity Screeni ng2

PESTI Cl DES/ PCBs
Al drin

NDB - - Yes
Endosul fan Sul fate

NDB - - No Toxicity Screeni ng2
Endrin Al dehyde
NDB - No Toxicity Screeni ng2

Hept achl or

NDB 0. 0004 0.00008 No Toxicity Screeni ng2

al pha- BHC
NDB - -

No Toxicity Screeni ng2

002
. 002
. 002
002
. 002
. 002
002
. 002

. 002

.01
.01
.01
.01
.01
.01
.01

o O O o o o o o

.01

0. 000005
0. 00001
0. 00001

0. 000005

0. 000005

002
. 002
. 004
002
. 002
. 002
002
. 002

. 002

.01
.01
.01
.01
.01
.01
.01

o O O o o o o o

.01

0. 000005
0. 00001
0. 00001

0. 000005

0. 000005



| NORGANI CS

Al um num
1.43 No Toxicity Val ue6
Arsenic 0. 0015 - 0. 0015
0.05 - Yes
Bari um
1.5 Yes
Cal ci um
Essential Nutrient4
Chr onmi um 0. 0074 - 0. 0074
0.1 0.1 Yes
Copper 0. 0086 - 0. 0086
1.3T - No Toxicity Screening2
I ron
Yes
Lead 0. 0007 - 0. 0007
0. 015T 0.02 No St at eb
Magnesi um
No Essential Nutrient4
Manganese
0.2 Yes
Pot assi um
Essential Nutrient4
Sodi um

No Essential Nutrient4

G \ LAFB\ OU1\ ROD\ TAB6- 1. K1
11- Aug- 95

TABLE 6-1
NON- RADI OLOQd CAL ANALYTES OF POTENTI AL CONCERN
Rl SK ASSESSMENT

OPERABLE UNIT 1 RECORD
LORI NG Al R FORCE

Fr equency M ni mum
Range of of Det ect ed
SQLs Det ecti on Concentration

MVEG CcPC? Not es

Area G 1993 G oundwater* (ng/lL)

VOLATI LE ORGANI C COVPOUNDS

2- Hexanone
No Toxicity Val ue6

Chl orof orm 0. 001 - 0. 001
0.1 - No Toxicity Screeni ng2

Et hyl benzene 0.001 - 0. 001
0.7 0.7 No Toxicity Screeni ng2

Tol uene 0. 001 - 0. 001

1.4 No Toxicity Screeni ng2
Total Xyl enes 0.001 - 0. 001



10 0.6 No Toxicity Screeni ng2

Tri chl or oet hene 0. 001
0. 005 0.005 Yes Exceeds MCL and MEG3
ci s-1, 2-Di chl or oet hene 0. 001

0. 07 0.07 Yes dassl
SEM VOLATI LE ORGANI C COVPOUNDS

2- Met hyl napht hal ene 0.01
- No Toxicity Screening2
Acenapht hene 0.01
- No Toxicity Screening2
Fl uor ene 0.01
No Toxicity Screening2
Napht hal ene 0.01
No Toxicity Screeni ng2
Phenant hr ene 0.01
- No Toxicity Screeni ng2
bi s(2- Et hyl hexyl ) pht hal ate 0.024

0. 006 0.025 Yes
PESTI Cl DES/ PCBs

Al drin 0. 00001
NDB - - No Toxicity Screening2

Dieldrin 0. 00002
NDB - 0.00002 No Toxicity Screeni ng2

Endosul fan |1 0. 00002
NDB - - No Toxicity Screeni ng2

Endrin Al dehyde 0. 00002
NDB - - No Toxicity Screeni ng2

Hept achl or 0. 00001
NDB 0. 0004 0.00008 No Toxicity Screening2

al pha- BHC 0. 00001
NDB - - No Toxicity Screening2

al pha- Chl or dane 0. 00001
NDB 0.002 0.00027 No Toxicity Screeni ng2

del t a- BHC 0. 00001
NDB - - No Toxicity Val ue6

ganma- BHC (Li ndane) 0. 00001

NDB 0.0002 0.0002 No Toxicity Screening2
ganma- Chl or dane 0. 00001
NDB 0.002 0.00027 No Toxicity Screeni ng2

| NORGANI C ANALYTES

Al um num
1.43 No Toxicity Val ue6

Arsenic 0. 0052
0. 05 - Yes

Bari um 0. 145

1.5 Yes

Cal ci um
Essential Nutrient4

Chrom um
0.1 Yes

Cobal t 0. 0136
- No Toxicity Screening2

Copper 0.0112
1.3T - No Toxicity Screeni ng2

Iron
Yes

Lead 0. 002

0. 015T 0.02 Yes Stateb

o O O o o o o o o o

0.001
0.001

0.01
0.01
0.01
0.01
0.01
0. 046

. 00001
. 00002
. 00002
. 00002
. 00001
. 00001
. 00001
. 00001
. 00001
. 00001

0. 0052
0. 145

0. 0136
0. 0112

0. 002



Magnesi um
No Essential Nutrient4

Manganese
0.2 Yes
Ni ckel
0.15 No Toxicity Screeni ng2
Pot assi um
No Essential Nutrient4
Sodi um

Essential Nutrient4
M SCELLANEOUS PARANMVETERS
Low Detection Limt Vinyl Chloride
NDB 0.002 0.00015 Yes Cassl
Area G 1992 G oundwater* (ng/lL)

VOLATI LE ORGANI C COVMPOUNDS
1, 2-Di chl oroet hene (total)

Yes

Acet one
Yes

Et hyl benzene
Yes

Total Xyl enes
Yes

Tri chl or oet hene
0. 005 Yes

| NORGANI C ANALYTES
Uranium (total U 234, U 235, U 238)
20 - Yes

G \ LAFB\ QU1\ ROD\ TAB6- 1. VK1

0. 0142 -

0. 0001 -

0. 0142

0. 0001

TABLE 6-1

NON- RADI OLOd CAL ANALYTES OF POTENTI AL CONCERN

11- Aug- 95
Rl SK ASSESSMENT
Range of
SQLs
MEG cpPC? Not es

Area A Surface Water (ng/L)
PESTI Cl DES/ PCBs

Hept achl or
- Yes

OPERABLE UNIT 1 RECORD

Frequency

Det ecti on

LORI NG Al R FORCE

M ni num
Det ect ed
Concentrati on



| NORGANI C ANALYTES

Cal ci um
Background3, Essential Nutrient4
Copper
Yes
Iron
Backgr ound3
Magnesi um
Background3, Essential Nutrient4
Manganese
No Backgr ound3
Sodi um

Background3, Essential Nutrient4
Area A: Sedi nent (ng/kg)

SEM VOLATI LE ORGANI C COMPOUNDS
2- Met hyl pheno
No Toxicity Screeni ng2
Acenapht hene
Yes dassl
Ant hr acene
Yes dassl
Benzo( a) Ant hr acene

Yes
Benzo(a) Pyrene
Yes
Benzo( b, k) Fl uor ant hene
Yes

Benzo(g, h, i) peryl ene
Yes C assl
Car bazol e
Toxicity Screening2
Chrysene
C assl
Di benzof ur an
No Toxicity Screening2
Fl uor ant hene
Yes C assl
Fl uor ene
C assl
I ndeno(1, 2, 3-¢, d) Pyrene
Yes
Phenant hr ene
Yes C assl

Pyr ene
Cl assl

PESTI Cl DES/ PCBs
4, 4" - DDE
- No Toxicity Screeni ng2
4, 4" - DDT
No Toxicity Screening2
Al drin
- No Toxicity Screening2
Arocl or-1254
Yes
Arocl or-1260
Yes
Dieldrin
- No Toxicity Screeni ng2

e 2 o o ©°
N N N N N

e 0o o o o o o ©
T N N N N N N N

0. 0052

0. 0021
0. 045
0. 052

0. 0045

.46
51
.51
.46

.51

0.51
0.4
0.51
0.4
0.51
0.51
0.4

0. 0052

0. 0033
0. 064
0. 052

0. 0052



Endosul fan Sul fate 0.004 - 0. 004
- No Toxicity Screeni ng2

Endrin 0. 004 - 0. 0064
- No Toxicity Screeni ng2
Endrin Al dehyde 0. 0052 - 0. 0052
- - No Toxicity Screeni ng2
Hept achl or Epoxi de 0. 002 - 0. 0027
- - No Toxicity Screening2
Met hoxychl or 0.021 - 0. 027
- No Toxicity Screening2
al pha- Chl or dane 0. 0027 - 0. 0033
- No Toxi city Screeni ng2
del t a- BHC 0. 0021 - 0. 0033
- No Toxicity Val ue6
ganma- Chl or dane 0. 0027 - 0. 0033

- - No Toxicity Screening2
| NORGANI C ANALYTES

Al um num
No Backgr ound3
Arsenic
Backgr ound3
Bari um
Toxicity Screeni ng2
Beryl I'ium 1.2 - 1.6
No Backgr ound3
Cal ci um
No Background3, Essential Nutrient4
Chrom um
No Backgr ound3
Cobal t
Backgr ound3
Copper
Iron
Yes
Lead
St at e5
Magnesi um
No Background3, Essential Nutrient4
Manganese
Yes
Mer cury 0.12 - 0.16
No Toxi city Screening2
Ni cke
Toxicity Screeni ng2
Pot assi um 892 - 892
No Background3, Essential Nutrient4
Sodi um

Essential Nutrient4
Uranium (total U 234, U 235, U 236)
- - No Toxicity Screeni ng2
Vanadi um
Zi nc
Toxicity Screening2

NOTES:
Classl - Although the toxicity screening ratio was |ess than 0.01

conpounds where at |east one conpound within this class has a risk ration greate
Toxicity Screening2 - Chemcals with lowrations (i.e. less than 0.



potential concern (CPCs)
Background3 - Sanpl e concentrations detected are bel ow background c
Essential Nutrient4 - Analyte is an essential human nutrient (nagne
not considered a CPC
State5 - The Mai ne Departnent of Environnental Protection (MEDEP, 1
concentrations less than 15 &L in groundwater and 125 ng/kg in soil are not eva
Toxicity Value6 - Conmpound cannot be eval uated quantitively because
Frequency7 - Frequency of detection is |less than 5 percent.
Exceeds MCL/ MEGB - Maxi mum concentration is greater than MCL and/ or

T - Action Level

* - |f the nean exceeds the nmaxi mum concentration, only the maxi mnum
quantitative eval uation.

** . Background for pesticides/PCBs provided for information only.
not screened agai nst background concentrati ons.

# - Secondary Standard

SQL - Sanple Quantitation Limt

MCL - Maxi mum Cont ani nant Level; Drinking Water Regul ati ons and Hea
Envi ronnental Protection Agency O fice of Water, May 1995.

MEG - Maxi mum Exposure Gui del i ne; Miine Departnent of Human Service

ng - mlligram

kg - kilogram

L- liter

&gy - mcrogram NA - Background ground
over burden wel | s.

bgs - bel ow ground surface NDB - Background not d

NC - mean not cal cul at ed
= No MCL or MEG avail abl e

G \ LAFB\ QU1\ ROD\ TAB6- 1. WK1
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TABLE 6-2
SUMVARY OF RADI OLCd CAL | SOTOPES FOR HU
ASSESSMENT
OPERABLE UNIT 1 RECORD
LORI NG Al R FORCE
M ni mum
Fr equency Det ect ed
Radi ol ogi cal Range of of Concen-
Anal yte SQLs Det ecti on tration
Not es
SURFACE SO L (0-2 feet): Area Aa
GAMVA SPECTROSCOPY - 1- Hour Counts (pCi/Q)
Anerici um 241 0.138 -0.155 1/ 3 0.577
Radi um 228 700 -700 2/ 3 1.44

SURFACE SO L (0-2 feet): AREAS B-Gb

GAMVA SPECTROSCOPY - 1- Hour Counts (pCi/Q)
Radi um 226 0.7 -1.41 3/ 9 1.86



MCL3

MCL3

MCL4
MCL3

SUBSURFACE SOl L (0-10 feet):

AREA Aa

GAMVA SPECTROSCOPY - 1- Hour Counts (pCi/Q)

Americi um 241 0.138 -
Radi um 226 700 -

3
3
SUBSURFACE SO L SAMPLES (0-10 feet): AREAS B-Cc

GAMVA SPECTROSCOPY - 1- Hour Counts (pCi/Q)

Radi um 226 0. 066 -
Radi um 228 0.172 -
ALPHA SPECTROSCCOPY (pCi/q)

Pl ut oni um 0.013 -
Protacti nium 234

Thorium 227 0. 015 -
Thori um 228

Thori um 230 0.676 -
Thorium 231 0.02 -
Thori um 232

Thorium 234

Ur ani um 234

Ur ani um 235 0.02 -
Ur ani um 238

COWPOSI TE SAMPLES (0-14 feet): AREAS B-&d

GAMVA SPECTROSCOPY - 1- Hour Counts (pCi/Q)

Radi um 226 0.901 -

GROUNDWATER ~ AREA A, 1994*
GROSS BETA (pGi/ L)

TRI TI UM (pGi /L)

GROUNDWATER: AREA A, 1993*
GROSS ALPHA (pGi/L)

GROSS BETA (pGi/L)

ALPHA SPECTROSCCOPY (pGCi/L)
Thori um 230

Ur ani um 234
Ur ani um 238

G \ LAFB\ OU1\ ROD\ TAB2. WK1
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0. 155 1/ 0.577
700 2/ 1.44
1.41 49 |/ 61 0. 246
0.192 42 | 46 0. 666
0.07 4 | 46 0.02
46 | 46 0.52

0.21 25 | 46 0.018
46 | 46 0. 838

0.941 31/ 46 0.61
0.1 30 / 46 0.01
46 | 46 0.804

46 | 46 0.52

46 | 46 0. 47

0.1 30 / 46 0.01
46 | 46 0.52

1.08 8/ 14 0.938
1/ 1 18

1/ 1 538

1/ 1 24

1/ 1 34

1/ 1 2.1

1/ 1 2

1/ 1 1.86

TABLE 6-2

SUMVARY OF RADI OLOd CAL | SOTOPES FOR HU



ASSESSMENT

OPERABLE UNIT 1 RECORD
LORI NG Al R FORCE

M ni mum
Fr equency Det ect ed
Radi ol ogi cal Range of of Concen-
Anal yte SQLs Det ecti on tration
Not es
GROUNDWATER:  AREAS B- G 1994f
GROSS ALPHA (pGi/L) 1 - 3.8 7/ 16 1
Exceeds MCL4
GROSS BETA (pGi/L) 3 - 3 12 / 16 3.7
MCL4
TRITIUM (pGCi /L) 400 - 400 3/ 16 400
Bel ow MCL3

EPA METHOD 9320 (pGCi/L)
Radi um 226 0.5 - 0.5 3/ 4 0. 69
Background2, Bel ow MCL3

ALPHA SPECTROSCOPY (pGi/L)

Protacti ni um 234 4 | 4 0. 07

Thori um 228 0.05 - 0.4 1/ 4 1.28

Thori um 230 0.14 - 0.14 3/ 4 0.42

Thori um 232 0.05 - 0. 05 3/ 4 0. 05

Thori um 234 4 | 4 0. 07

Ur ani um 234 4 | 4 0.12

Ur ani um 238 4 | 4 0. 07

GROUNDWATER: AREAS B-G, 1993f

GROSS ALPHA (pGi/L) 16 / 16 1.2
MCL4

GROSS BETA (pGi/L) 3 - 12 9/ 16 9.3
MCL4

EPA METHOD 9320 (pGi/L)

Radi um 226 0.4 - 1.1 1/ 7 1.6
Bel ow MCL3

ALPHA SPECTROSCCOPY (pGCi/L)

Thori um 230 71 7 0.9

Ur ani um 234 0.6 - 0.6 71 7 0.7

Ur ani um 238 0.65 - 0. 65 6/ 7 0.62

GROUNDWATER: AREAS B- G 1992¢g

GROSS BETA 2 - 2 1/ 5 14. 19
MCL3

ALPHA- SCAN -

Radi um 226 0.5 - 0.5 2/ 5 1.32

Ur ani um 234 1 - 1 4/ 5 3.8

Ur ani um 235 1 - 1 4/ 5 1.15

Ur ani um 238 1 - 1 1/ 5 3.04



SURFACE WATER: AREA A AND QU 13h

GROSS ALPHA (pGi/L) 1 - 2.6 1/ 5 2.8
MCL3
GROSS BETA (pGi/L) 3 - 3 3/ 5 6.1
MCL3
SEDI MENT: AREA Al
GAMVA SPECTROSCOPY - 1- Hour Counts (pC|/g)
Nept uni um 237 0.45 - 1/ 3 0. 509
Radi um 226 0.7 - 1. 28 1/ 3 2.43
Thorium 234 0.78 - 1.48 1/ 3 2.09
Ur ani um 235 0.289 - 0. 316 1/ 3 0.0168
G \ LAFB\ OQU1\ ROD\ TAB2. VK1
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TABLE 6-2
SUMVARY OF RADI OLOd CAL | SOTOPES FOR
ASSESSMENT
OPERABLE UNIT 1 RECORD
LORI NG Al R FORCE
M ni mum
Fr equency Det ect ed
Radi ol ogi cal Range of of Concen-
Anal yte SQLs Det ecti on tration
Not es
SEDI MENT: QU 13;
GAMVA SPECTROSCOPY - 24- Hour Counts (pGCi/g)
Radi um 226 4/ 4 0.972
Thorium 234 0.37 - 0. 486 1/ 4 0.92
Ur ani um 235 0. 0791 - 0. 0966 2/ 4 0.112
ALPHA SPECTROSCOPY (pCi/g)
Nept uni um 237 0. 007 - 0. 015 1/ 4 0. 072
Urani um 234 0.304 - 0. 531 3/ 4 0. 568
Ur ani um 238 0.335 - 0. 567 2/ 4 0. 704
SEDI MENT: WASTEWATER TREATMENT PLANTK
ALPHA SPECTROSCOPY (pCi/ Q)
Nept uni um 237 1/ 1 0. 033
NOTES:
1 - For radiological analytes selected as CPCs, each detection abov
eval uat ed

with the exception of gross beta results in groundwater for which t
2 - Detected concentrati on does not exceed associ ated background co



cal cul ati on

JTP- 2401

3 - Concentration of isotope or gross radiati on does not exceed the
4 - Concentration of isotope or gross radi ati on exceeds the associa
5 - Hi ghest 24-hour gamma spectroscopy result for Radium 226 in sed

Sanpl e Locati ons:
a - Based on data from sanple |ocations JSS- 2081, -2082, JTB-2060
b - Based on data from sanple |ocations JDT-2480, -2481, JSD- 2560,

Based on data from sanple | ocations JDT-2480, -2481, JSD- 2560,

C -
-2660, JTP-2401, TRCO1C through TRC23C, TREO1C through TRE23C

- 2482,

- 2482,

- 2580,

- 2580,

d - Based on data from sanple |ocations MIB-2180, -2181, -2280, -22
-2680, -2681, -2682

e - Based on data from sanple |ocation JMM 2080

f - Based on data fromsanple |ocations JMW¥ 2180, -2181, -2280, -22
-2680, -2681, -2682

g - Based on data from sanple |ocations JMV¥ 2180, -2280, -2380, -24

h - Based on data from sanple |ocations JSW0041, -0042, -0043, -00

i - Based on data from sanple |ocations JDT-2080, 2081, JSD- 2060

j - Based on data from sanple |ocations JSD- 0041, -0042, -0043, -00

k - Based on data from sanple |ocation JSD 0066

Acronyns:

SQL - Sanple Quantitation Limt

MCL - Maxi num Cont ani nant Level

MEG - Maxi num Exposure Gui deline
CPC - Chemi cal of Potential Concern
ng - mlligram

kg - kilogram

L - liter

&g - mcrogram

bgs - bel ow ground surface

ND - not detected

NA - no MCL/ MEG avai l abl e

- - MCL/MEG not relevent for this nmedium
NDB - not detected in background

G \ LAFB\ OU1\ ROD\ TAB2. WK1
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Potential human health risks associated with exposure to the CPCs w
quantitatively or qualitatively through the devel opnent of hypot het
pat hways. These pathways were devel oped to reflect the potential f
hazar dous substances based on present and potential future |and use
exposure scenarios included older child trespasser and groundskeepe
exposure scenarios included resident, construction worker, older ch
groundskeeper, commrercial/industrial worker, and forestry worker.

For each pathway eval uated, an average and a reasonabl e maxi nrum exp
estimate was generated, corresponding to exposure to the average an
contam nant concentrations detected in that particular medi um

Excess lifetine cancer risks were deternined for each exposure path



nmul ti plying the exposure level with the chem cal -specific cancer fa
potency factors have been devel oped by USEPA from epi deniol ogi cal a
studies to reflect a conservative upper bound of the risk posed by

car ci nogeni ¢ conpounds. That is, the true risk is unlikely to be g
estimated risk. The resulting risk estimtes are expressed in scie
probability (e.g., 1x10-6 or one in a mllion) and indicate (using

average individual is not likely to have greater that a one in a m
devel opi ng cancer over a lifetinme of site-related exposure to the ¢
stated concentration. Current USEPA practice considers carcinogen

addi ti ve when assessing exposure to a m xture of hazardous substanc

The hazard quotient (HQ was also calculated for each pathway as a
potential for noncarcinogenic health effects. An HQis calculated
exposure | evel by the reference dose (RfD) or other suitable benchm
non- car ci nogeni ¢ health effects for an individual conpound. RFDs h
devel oped by USEPA to protect sensitive individuals over the course
and they reflect a daily exposure level that is likely to be withou
of an adverse health effect. RfDs are derived from epi dem ol ogi ca
and incorporate uncertainty factors to help ensure that adverse hea
occur. The HQis often expressed as a single value (e.g., 0.3) ind
the stated exposure to the reference dose value (in this exanple, t
characterized is approximately one third of an acceptabl e exposure
conpound). The HQis only considered additive for conpounds that h
or simlar toxic effect (e.g., the HQ for a conpound known to produ
shoul d not be added to a second conpound whose toxic effect is kidn
The sumis referred to as the hazard index (H).

W049530. 080

SECTION 6

The results of the human health risk assessnent are summarized in S

6.2 ECOLOG CAL RI SK ASSESSMENT

Fol | owi ng a nmethodol ogy sinilar to the human health ri sk assessnent
ri sk assessnent eval uates potential ecological effects resulting fr
exposures to contam nants at QU 1. Ecol ogical CPCs were selected f
radi ol ogi cal and radi ol ogi cal anal ytes detected in surface soil, se
water. The rationale for exclusion of selected conpounds are inclu
t hrough 6-7.

Represent ati ve ecol ogi cal receptor species were selected for the ha
with QU 1. For Area A, five representative wildlife species were s
guantitatively evaluate the nagnitude of potential ecol ogical expos
occur. The receptors include:

short-tailed shrew (Blarina brevicauda); small manmal, om
Ameri can woodcock (Scol opax minor); snall bird, omivore
maritime garter snake (Thammophis sirtalis pallidula); re
red fox (Vul pes vul pes); predatory manmal, carnivore
barred oW (Strix varia); predatory bird, carnivore

Oooodgno

In addition, potential inpacts to terrestrial plants and earthworns



potentia

Based on a habitat evaluation for Areas B through G
representative species were selected for the ecol ogica

red fox;
Anmeri can kestr

Oooodgno

exposure to other soi

i nvertebrates,

nmeadow vol e (M crotus pennsyl vani cus);
American robin (Turdus mgratorius);
maritime garter snake;
predatory mamal ,
el (Falco sparverius);

reptile,

were al so sel ected

the foll ow ng
exposure ev

smal | manmal, herb

smal | bird, omivore

omi vor e
carni vore

predatory bird, carn

Five representative species were also selected to evaluate the risk

potentia

W049530. 080

exposure of wildlife to radiol ogica

contam nants in sed

TABLE 6-3

CHEM CALS OF POTENTI AL CONCERN FOR THE AREA A SURFACE SO L

Rl SK ASSESSMENT

CONCENTRATI ON

AVERAGE

ANALYTE (rmg/ kg

NOTES

SEM VOLATI LES

Acenapht hene

Ant hr acene
Benzo( a) Ant hr acene
Benzo(a) Pyrene

Benzo( b, k) Fl uor ant hene
Car bazol e

Chrysene

Fl uor ant hene

Fl uor ene

I ndeno(1, 2, 3-¢, d) Pyrene
Phenant hr ene

Pyr ene

PESTI! Cl DES/ PCBs
Arocl or-1260
ganma- Chl or dane
4,4' - DDE
4, 4" -DDT
Dieldrin
Endosul fan Sul fate
Endri n
Endrin Al dehyde
Endri n Ketone
Met hoxychl or

| NORGANI CS

) [b]

[eleoleolololololoNoNe]

[efeoleololololololololoNe]

MAXI MUM
(ngy/ kg)

. 150
. 150
. 129
. 161
. 329
. 147
. 124
. 237
. 145
. 145
. 210
. 178

. 0327
. 0010
. 0009
. 0019
. 0016
. 0025
. 0013
. 0028
. 0014
. 0045

OPERABLE UNIT 1 RECORD
LORI NG Al R FORCE

FREQUENCY
OF
DETECTI ON C
0. 065 1/ 3
0. 065 1/ 3
0. 160 2/ 3
0. 099 1/ 3
0.218 1/ 3
0. 056 1/ 3
0. 150 2/ 3
0. 420 2/ 3
0. 050 1/ 3
0. 049 1/ 3
0. 360 2/ 3
0. 280 2/ 3
0. 0610 1/ 3
0. 0009 1/ 3
0. 0019 3/ 3
0. 0035 2/ 3
0. 0008 1/ 3
0. 0031 2/ 3
0. 0002 1/ 3
0. 0046 1/ 3
0. 0005 1/ 3
0. 0028 2/ 3



Al um num 13, 933 16, 100 3/ 3
Arsenic 5.37 6. 20 3/ 3
Bari um 30.4 36. 6 3/ 3
Beryl I'ium 0.40 * 0.23 1/ 3
Cal ci um 2,127 2,830 3/ 3
Chronmi um 27.9 33.1 3/ 3
Cobal t 9. 97 11.6 3/ 3
Copper 18. 3 22.1 3/ 3
I ron 26, 167 30, 200 3/ 3
Lead 16. 2 23. 4 3/ 3
Magnesi um 6, 460 7,490 3/ 3
Manganese 430 504 3/ 3
Ni ckel 35. 4 44,1 3/ 3
Pot assi um 831 986 3/ 3
Sodi um 57.3 85.4 3/ 3
Vanadi um 18. 6 21.0 3/ 3
Zi nc 65.0 89.9 3/ 3

[a] Based on sanpl es JSS-2081, JSS-2082 and JTB-2060
[ b] Average concentration is the arithnmetic mean of all sanple resu
Sone averages may exceed nmaxi nmum
concentrations due to el evated SQ@s.
[c] Base-wi de surface soil background concentrations.
[d] Anal yt e has been detected in background sanpl es; however, these
screen for CPCs.
Consi derati on of background | evels of pesticides will be disc
[ e] Maxi mum concentrati on of analyte is bel ow maxi mum surface soil b
[fl]Anal yte is an essential nutrient, and is considered to be hazard
only at very high concentrations.
*Aver age concentration exceeds nmaxi num due to el evated SQs.
NA = not avail abl e
Shaded anal ytes are CPCs
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TABLE 6-4
CHEM CALS OF POTENTI AL CONCERN FOR THE AREAS B-F SUR
ECOLOG CAL RI SK ASSESSMENT

OPERABLE UNIT 1 RECORD
LORI NG Al R FORCE

CONCENTRATI ON FREQUENCY
AVERAGE MAXI MUM oF
ANALYTE (mg/ kg) [b] (gl kg) DETECTI ON c

NOTES
SEM VCLATI LES

Benzo( b, k) Fl uor ant hene 0.341 * 0. 082 1/ 4
bi s(2- Et hyl hexyl ) pht hal ate 0. 145 * 0. 044 2/ 5
Chrysene 0.172 * 0. 054 1/ 5
Fl uor ant hene 0.178 * 0. 077 1/ 5
Phenant hr ene 0.188 * 0. 048 1/ 5
Pyr ene 0.174 * 0. 057 1/ 5



PESTI Cl DES/ PCBs

Arocl or-1260 0. 0191 * 0. 0090 1/ 5
del t a- BHC 0. 0009 * 0. 0002 1/ 5
4,4' - DDD 0.0012 * 0. 0010 3/ 5
4,4' - DDE 0. 0024 0. 0045 5/ 5
4, 4" -DDT 0. 0044 0. 0095 4/ 5
Dieldrin 0. 0016 * 0. 0006 2/ 5
Endosul fan Sul fate 0. 0019 * 0. 0005 1/ 5
Endrin 0. 0018 * 0. 0007 1/ 5
Endrin Al dehyde 0.0017 * 0. 0005 1/ 5
Hept achl or Epoxi de 0. 0009 * 0. 0002 1/ 5
| NORGANI CS

Al um num 16, 020 17, 800 5/ 5
Arsenic 7.21 10.1 5/ 5
Bari um 44. 4 59.9 5/ 5
Beryl I'ium 0.52 0.54 3/ 5
Cal ci um 4,394 17, 800 5/ 5
Chr onmi um 31.4 33.9 5/ 5
Cobal t 12.6 16.1 5/ 5
Copper 20.3 27.2 5/ 5
I ron 29, 430 32, 300 5/ 5
Lead 21.7 32.1 5/ 5
Magnesi um 7,680 8, 950 5/ 5
Manganese 735 998 5/ 5
Mer cury 0.57 2.60 1/ 5
Ni ckel 40.7 46. 5 5/ 5
Pot assi um 823 1,110 5/ 5
Silver 0.767 1.20 1/ 5
Sodi um 100 124 5/ 5
Vanadi um 22.0 24.8 5/ 5
Zi nc 85.5 141 5/ 5

[a] Based on sanpl es JDT-2480, JDT-2481, JSD- 2560, JTB-2260, JTP-204
[ b] Average concentration is the arithnmetic mean of all sanple resu
Sone averages may exceed nmaxi nmum
concentrations due to el evated SQs.
[c] Base-wi de surface soil background concentrations.
[d] Anal yt e has been detected in background sanpl es; however, these
screen for CPCs.
Consi derati on of background | evels of pesticides will be discus
[ e] Maxi mum concentrati on of analyte is bel ow maxi mum surface soil b
[fl]Anal yte is an essential nutrient, and is considered to be hazard
only at very high concentrations.
*Aver age concentration exceeds nmaxi num due to el evated SQs.
NA = not avail abl e
Shaded anal ytes are CPCs.
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TABLE 6-5
CHEM CALS OF POTENTI AL CONCERN FOR THE AREA G SURF
ECOLOG CAL RI SK ASSESSMENT



OPERABLE UNIT 1 RECORD
LORI NG Al R FORCE

CONCENTRATI ON FREQUENCY
AVERAGE MAXI MUM OF
ANALYTE (rmy/ kg) [b] (ol kg) DETECTI ON C
NOTES
SEM VOLATI LES
2- Met hyl napht hal ene 6. 16 36.0 1/ 6
Ant hr acene 4. 33 25.0 1/ 6
Benzo( a) Ant hr acene 0.935 * 0. 110 1/ 6
Benzo(a) Pyrene 0.923 * 0.038 1/ 6
Benzo( b, k) Fl uor ant hene 1.86 * 0. 145 1/ 6
bi s(2- Chl oroi sopr opyl ) et her 0.924 * 0.076 1/ 6
But yl benzyl pht hal at e 0.912 * 0. 140 21/ 6
Chrysene 0.937 * 0.120 1/ 6
Di - n- butyl pht hal ate 0.923 * 0. 043 1/ 6
Fl uor ant hene 0. 631 3.10 3/ 6
Napht hal ene 1.83 10.0 1/ 6
Phenant hr ene 2.16 12.0 1/ 6
Pyr ene 1.49 8. 200 3/ 6
PESTI Cl DES/ PCBs
Aldrin 0. 0013 0. 0036 2/ 6
Arocl or-1260 0. 0480 0. 1000 3/ 5
bet a- BHC 0. 0048 0. 0240 1/ 6
del t a- BHC 0. 0026 0.0110 2/ 6
ganma- BHC (Li ndane) 0. 0048 0. 0240 1/ 6
al pha- Chl or dane 0. 0032 0. 0130 3/ 6
ganma- Chl or dane 0. 0035 0. 0100 4/ 6
4,4' - DDD 0. 0038 0.0110 1/ 5
4, 4' - DDE 0. 0042 0. 0140 2/ 5
4,4' -DDT 0.0127 0. 0420 4/ 6
Dieldrin 0. 0010 * 0. 0004 3/ 65
Endosul fan | 0. 0009 0. 0013 3/ 6
Endosul fan I1 0. 0214 0. 1200 2/ 6
Endosul fan Sul fate 0. 0055 0. 0240 3/ 6
Endrin 0. 0018 0. 0027 2/ 6
Endrin Al dehyde 0.0018 * 0. 0013 1/ 5
Endrin Ketone 0. 0025 0. 0052 1/ 6
Hept achl or 0. 0008 0. 0001 1/ 5
Hept achl or Epoxi de 0. 0026 0. 0110 3/ 6
Met hoxychl or 0. 0062 * 0. 0005 2/ 5
| NORGANI CS
Al um num 18, 075 22,000 6/ 6
Arsenic 5. 87 8. 60 6/ 6
Bari um 61.8 157 6/ 6
Beryl I'ium 0.54 * 0. 30 1/ 6
Cadmi um 2. 46 11.8 1/ 6
Cal ci um 6, 775 23,500 6/ 6
Chrom um 39.7 81.4 6/ 6
Cobal t 11.9 19.3 6/ 6
Copper 149 790 6/ 6
Iron 28, 633 34, 400 6/ 6
Lead 97.7 493 4/ 6
Magnesi um 7,953 13,500 6/ 6
Manganese 597 999 6/ 6
Mer cury 0.42 2.20 21/ 6



Ni ckel 40.1 69.5 6/ 6
Pot assi um 1, 053 2,170 6/ 6
Sodi um 74.0 139 4/ 6
Vanadi um 31.6 68. 3 6/ 6
Zi nc 271 1, 240 6/ 6

[a] Based on sanpl es JSS-2680, JSS-2681, JSS-2682, JTB-2660, JTB-268
[ b] Average concentration is the arithnmetic mean of all sanple resu

Sone averages may exceed nmaxi nmum

screen for

concentrations due to el evated SQs.
[c] Base-wi de surface soil background concentrations.
[d] Anal yte has been detected in background sanpl es; however, these

CPCs.

Consi derati on of background | evels of pesticides will be discus
[ €] Maxi mum concentrati on of analyte is bel ow maxi mum surface soil b
[fl]Anal yte is an essential nutrient, and is considered to be hazard

only at very high concentrations.

*Aver age concentration exceeds nmaxi num due to el evated SQs.
NA = not avail abl e
Shaded anal ytes are CPCs.

11- Aug- 95 G \ LAFB\ QU1

TABLE 6-6
CHEM CALS OF CONCERN FOR THE AREA A (DRAINAGE DI TCH) S

ECOLOG CAL RI SK ASSESSMENT

NOTES

for

CPCs.

OPERABLE UNIT 1 RECORD
LORI NG Al R FORCE

DETECTED FREQUENCY MAXI MUM
CONCENTRATI ON OF BACKGROUND
ANALYTE (am/ L) DETECTI ON CONCENTRATI ON ( &
PESTI Cl DES/ PCBs
Hept achl or 0. 0011 1/ 1 N
| NORGANI CS
Cal ci um 52, 600 1/ 1 67, 20
Copper 12.3 1/ 1 2.
[ ron 486 1/ 1 96
Magnesi um 2,850 1/ 1 8, 28
Manganese 45. 3 1/ 1 62.
Sodi um 4, 300 1/ 1 6, 52
NOTES:

[ a] Based on sanpl es JSW 2080.
[ b] Base-wi de surface water background concentrations.
[c] Anal yte has been detected in background sanpl es; however, these

Consi derati on of background | evels of pesticides is discussed
[ d] Maxi mum concentrati on of anal yte bel ow screeni ng benchmark
[ e] Maxi mum concentrati on of anal yte bel ow maxi mum surface water bac



[fl]Anal yte is an essential nutrient and is not known to adversely
concentrations.
NA = Not avail abl e.
Shaded anal ytes are CPCs.
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TABLE 6-7
CHEM CALS OF CONCERN FOR THE AREA A ( DRAI NAGE DI TCH)
ECOLOG CAL RI SK ASSESSMENT

OPERABLE UNIT 1 RECORD
LORI NG Al R FORCE

CONCENTRATI ON FREQUENCY
AVERAGE MAXI MUM OF
ANALYTE (mo/ kg) [b] (no/ kg) DETECTI ON C
NOTES
SEM VOLATI LES
2- Met hyl phenol 0. 147 * 0. 130 2/ 3
Acenapht hene 0.210 * 0. 160 1/ 3
Ant hr acene 0.227 * 0. 210 1/ 3
Benzo( a) Ant hr acene 0. 252 0.470 2/ 3
Benzo(a) Pyrene 0.277 0. 360 1/ 3
Benzo( b, k) Fl uor ant hene 0. 308 0.670 3/ 3
Benzo(g, h,i)peryl ene 0.200 * 0. 130 1/ 3
Car bazol e 0.223 * 0. 200 1/ 3
Chrysene 0. 225 0. 460 3/ 3
Di benzof ur an 0.181 * 0. 072 1/ 3
Fl uor ant hene 0. 549 1. 300 3/ 3
Fl uor ene 0.193 * 0.110 1/ 3
I ndeno(1, 2, 3-¢, d) Pyrene 0.227 * 0. 210 1/ 3
Phenant hr ene 0. 401 0. 940 3/ 3
Pyrene 0. 315 0.720 3/ 3
PESTI Cl DES/ PCBs
Aldrin 0. 0020 0. 0051 1/ 3
Arocl or-1254 0. 0598 0. 2200 1/ 3
Arocl or-1260 0. 2387 0. 7400 2/ 3
del t a- BHC 0.0012 * 0. 0004 1/ 3
al pha- Chl or dane 0. 0038 0. 0150 1/ 3
ganma- Chl or dane 0. 0019 0. 0040 1/ 3
4, 4' - DDE 0. 0033 0.0120 2/ 3
4,4' -DDT 0. 0013 0. 0018 3/ 3
Dieldrin 0. 0033 0. 0059 2/ 3
Endosul fan Sul fate 0. 0033 0. 0046 3/ 3
Endrin 0. 0019 0. 0025 2/ 3
Endrin Al dehyde 0. 0065 0. 0140 2/ 3
Hept achl or Epoxi de 0. 0009 * 0. 0004 1/ 3
Met hoxychl or 0.0088 * 0. 0020 1/ 3
| NORGANI CS
Al um num 16, 950 18, 800 3/ 3
Arsenic 9.17 10. 4 3/ 3



Bari um 96. 2 150 3/ 3
Beryl I'ium 0.62 * 0.48 1/ 3
Cal ci um 4,678 7, 060 3/ 3
Chrom um 38.6 48. 4 3/ 3
Cobal t 16.2 22.3 3/ 3
Copper 372 1, 200 3/ 3
Iron 38, 883 56, 500 3/ 3
Lead 84.5 256 3/ 3
Magnesi um 8, 580 10, 000 3/ 3
Manganese 2,555 5,070 3/ 3
Mer cury 0.24 0. 67 2/ 3
Ni ckel 49. 6 63. 6 3/ 3
Pot assi um 858 1, 140 2/ 3
Sodi um 103 138 3/ 3
Ur ani um 0. 057 * 0. 051 1/ 3
Vanadi um 33.4 54.6 3/ 3
Zi nc 286 655 3/ 3
Total Organic Carbon 3,400 3,400 1/ 1
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TABLE 6-7

CHEM CALS OF CONCERN FOR THE AREA A ( DRAI NAGE DI TCH)
ECOLOG CAL RI SK ASSESSMENT

OPERABLE UNIT 1 RECORD
LORI NG Al R FORCE

NOTES:
[a] Based on sanpl es JDT-2080, JDT-2081 and JSD- 2060
[ b] Average concentration is the arithnmetic mean of all sanple resu
Sone averages may exceed nmaxi nmum
concentrations due to el evated SQs.
[ c] Base-wi de sedi ment background concentrations.
[ d] Maxi mum concentrati on of anal yte bel ow screeni ng benchmark
[e] Anal yte has been detected in background sanpl es; however, these
for CPCs.
Consi derati on of background | evels of pesticides is discussed
[f] Maxi mum concentration of anal yte bel ow maxi mum sedi nent backgrou
[g]Anal yte is an essential nutrient, and is not known to adversely
concentrations.
[h]Anal yte is a CPC for aquatic exposures only.
*Aver age concentration exceeds nmaxi num due to el evated SQs.
NA = Not avail abl e.
Shaded anal ytes are CPCs.
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nuskrat (Ondatra zibethicus); snall nmammual, herbivore
bel ted ki ngfisher (Ceryle alcyon); nmediumsized bird, p
maritime garter snake; reptile, omivore

great blue heron (Ardea herodias); large bird, omivore
m nk (Mustela vison); predatory nmanmal, omivore

Oooodgno

Wth the CPCs and receptors selected, the eval uati on of exposure pa
of CPCs, and resulting risks followed an approach sinmlar to that o
ri sk assessnent.

Results of the ecological risk assessnment are summari zed in Subsect

6.3 UNCERTAI NTY EVALUATI ON

Quantitative estimates of risk are based on nunerous assunptions, w
i ntended to be protective of hunan health and the environnent (i.e.
The interpretation of risk estimates is subject to a number of unce
of the nultiple layers of conservative assunptions inherent in risk
such, risk estinmates are not truly probabilistic estimtes of risk,
estimates, given a series of conservative assunptions about exposur
Wiile it is true that there are some uncertainties inherent in the

net hodol ogy that mght |ead to an underestimation of true risks, no
bi as the evaluation in the direction of overestimation of risk. Th
conservative clean-up criteria, nmore protective of human health and

The possibility of underestinmation of true risks nmay be caused by t
exposure pathways from quantitative evaluation (i.e., ingestion of
produce from backyard garden plots) or through the exclusion of com
the risk assessnment through the CPC sel ection procedure. However,
sel ection procedure eval uated conpounds that constituted nore than
the risk; therefore it is unlikely that the risks will be underest
anmount .

O her sources of uncertainty that could cause overestination of ris
of purposive sanpling (biased targeting of "hot spots" or visible ¢
estimation of exposure concentrations by the use of maxi num detecti
assum ng no degradation or dilution); the use of the 95 percent (or
percent) exposure paraneter values such as contact rate and exposur
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SECTION 6

duration; the use of conservatively derived toxicity values such as
multiple safety factors); and cancer slope factors, which are based
ani mal data used in a nulti-stage nodel.

6.4 RISK ASSESSMENT CONCLUSI ONS

Sunmari es of both hunman health and ecol ogical risk assessnents are
the foll owi ng paragraphs. The discussion begins with the radiol og
wast e di sposal trenches and ends with conclusions for Area A and Ar



G

Radi ol ogi cal USTs. Based on the UST data, analysis of confirmatory
and downgradi ent groundwater quality, the USTs were not sources of
non-radi ol ogi cal contani nation

Wast e Disposal Trenches. No human heal th radiol ogical risks above
target risk levels were associated with the Trench C and E confirma
foll owi ng the renoval action.

Arseni c was detected above background concentrations in only one ou
confirmatory soil sanples at Trench E. Based on this result, subsu
radi ol ogi cal human heal th carci nogeni c and non-carcinogenic risks w
predonminantly attributable to arsenic in conmbined Areas B through G
arsenic is not a docunmented contam nant associated with QU 1 strate
mai nt enance, nor was there w despread detection of this analyte. T
detection of arsenic nmay be the result of rodenticide application a
Trench E | ocation

Area A Soils, Surface Water, and Sedi nents. No human health non-ra
have been identified at Area Ain soils, surface water, or sedi nent
regul atory target risk levels. No ecological radiological risks ha
Area A soils and sedi nents.

Total maxi mum cancer risks associated with exposure to radi onuclide
soi | above established background concentrations range from 5x10-4
Maxi mum r adi ol ogi cal risks identified for sediment (1x10-5) are les
est abl i shed background risks for that nedium (2x10-5). These risks
m ni mal i ncrenental cancer risk above the LAFB background risks of

W049530. 080

and are | ess than published total natural radiol ogi cal background r
States of 1x10-2 to 3x10-3 (Shleien, 1992).

A portion of the radiol ogical human health risks is attributable to
with a single surface soil sanple adjacent to the forner Area A rad
As discussed in Section 5.0, this data is suspect due to anal ytica
identifying and quantifying these radi onuclides. To be conservativ
was included in the risk assessnents. It constitutes only a mnina
to total natural background levels for the United States (1x10-2 to

El evat ed human health risks from Ra-226 (nmaxi num cancer risk of 2x1
associated with surface soils and one ditch sedinment. Ra-226 is ab
1994 background | evels at these | ocations. Ra-226 is ubiquitous at
considered to be part of natural background. At LAFB background le
occurring Ra-226 al one contributes a maxi mum cancer risk of 2x10-4.
reduction of risk attributable to radi oactive isotopes is not poss
| evel s of naturally occurring radi oactive isotopes.

Anal ytical data for the surface water collected fromthe Area A dra
eval uated, and only copper was detected at concentrations in excess
benchnmarks. A review of the toxicological data for copper suggests



that would likely use this epheneral habitat (such as anphibians) w
i npacted at the concentration reported. The data and rationale for
are presented in the QU 1 RI Report (ABB-ES, 1995a). No inpacts to
growing in Area A surface soil or to other terrestrial receptors we
ecol ogi cal risk assessnent.

Area A Groundwater. No human heal th radiol ogical risks above regu
risk levels have been identified associated with potential resident
exposures at Area A

Background concentrations of inorganics in overburden and bedrock g
currently being revised as part of the QU 12 basew de groundwater R

Concentrations of inorganics in groundwater detected at QU 1 will b
the QU 12 background concentrati ons upon approval and acceptance of
Groundwat er inorganic data for QU 1 will be addressed in the QU 12

Areas B through G Soils. Total naximum cancer risks associated wt
detected radionuclides in soil at |evels above established backgrou

W049530. 080
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range from 5x10-4 to 2x10-5. These risks represent a mninmal incre
above the LAFB soil background risks of 2x10-4 to 6x10-6, and are w
published total natural radiol ogical background risks of 1x10-2 to
1992).

The maxi mum radi ol ogi cal hunman health risk of 5x10-4 is based on Ra
in surface, subsurface, and conposite soil sanples. As discussed
Ra-226 is naturally occurring at QU 1. At LAFB off-site background
risk of 2x10-4 is associated with naturally occurring Ra-226. The
health risks at Areas B through G are consi dered acceptabl e because
result of naturally occurring Ra-226.

No non-radi ol ogi cal human heal th carci nogeni c or non-carcinogenic r
regul atory target risk levels were identified in surface soils at A
except for a single surface soil sanple at Area G (JSS-2680). The

anal ysis indicated a non-carcinogenic risk due to inhalation of bar
forestry worker and constructi on worker scenarios. JSS-2680 was th
sanpl e | ocation out of 17 collected at QU 1 in which bariumwas det
background | evel s.

No ecol ogi cal radiological risks were indicated at Areas B through
non-radi ol ogi cal risks at Areas B through F were indicated due to a
mercury result in one Area C surface soil sanple. The mercury conc
suggested risk to the red fox, and exceeded the screeni ng benchnmark
plants. Mercury was detected only once out of six surface soil sam
through F. Zinc exceeded screening benchmarks to terrestrial inver
plants due to one surface soil result at Area G

Ecol ogi cal non-radiological risk at Area G was cal cul ated for zinc
surface soil for lethal effects to the robin and red fox, respectiv
of 2-nmet hyl napht hal ene, chrom um copper, and zinc al so exceeded th
t oxi col ogi cal benchmarks for terrestrial invertebrates. Concentrat



CONCLUSI ONS

chrom um copper, |ead, mercury, vanadium and zinc exceeded the sc
benchnarks for terrestrial plants. Maxi mumconcentrations of all r
ecol ogi cal CPCs were detected at sanple |ocation JSS-2680, which is
head of the drainage ditch at Area G Potential ecological inpacts
spatially limted, and it is unlikely that nobile wildlife would be

W049530. 080

Area B through G Groundwater. A total maxi mum radiol ogical risk of
identified for potential residential exposure to overburden groundw
does not exceed USEPA's target risk range or MEDEP' s cancer risk gu
The site-specific risk level represents a mniml incremental cance
LAFB groundwat er background risk |evel of 9x10-7 and i s bel ow publ
natural radi ol ogi cal background risks of 1x10-2 to 3x10-3 (Shleien

Total maxi mum radi ol ogical risks of 4x10-5 to 4x10-6 were identifie
residential exposure to bedrock groundwater. G oundwater sanples f
out of the four at Area G indicated radiological risk due to Ra-226
Ra- 226 concentration is only slightly above the LAFB background con
represents a ninimal increnental cancer risk as conpared to publish
backgrounds ri sks.

Non-radi ol ogi cal Area G bedrock groundwater data were separated fro
through F during risk assessnent because fuel oil USTs at Area G ha
groundwater quality. Area G non-carcinogenic risks range fromH's
Those above the target H of 1 were attributable to arsenic, iron
Bi s(2-ethyl hexyl)phthal ate (BEHP) and arsenic were identified as th
risk drivers fromArea G groundwater with a maxi numrisk of 3x10-4
BEHP is a comon | aboratory contam nant, and not likely to be site-

Eval uati on of Radi onuclides and | norganics Detected at QU 1. Two s
have been devel oped to present conclusions with respect to radi onuc
i norgani cs, Tables 6-8 and 6-9, respectively. These tables summari
radi onucl i des and i norgani cs detected above background, the site ar
were detected, and present discussion and conclusions. The purpose
is to put into perspective the detections above background within O

W049530. 080

1
EVALUATI ON OF RADI ONUC

OPERABLE UNI'T
LORI NG

MEDI UM ANALYTI CAL CPC



METHCD
Subsurface Soi l ALPHA- SPEC Thori um 228

D
C

radi oi sot ope responsi ble for elevated radiological risks at QU 1. Radium 226 wa

in soils at all areas of QU 1. Radium 226 is one of
ALPHA- SPEC Thori um 230
radi onuclides on the QU 1 isotope list. Radium 226 was added to the

associated with aircraft instrumentation dials mght have
ALPHA- SPEC Thori um 231
No dials were reported during the trench renovals. The background val ue

background soil sanples were also collected and anal yzed
ALPHA- SPEC Thori um 232

background val ues. The 1993 background sanpl es indicated | evel s of Radi um 226

maxi mum det ected site-rel ated Radi um 226 result.
ALPHA- SPEC Ur ani um 235
Radium 226 at QU 1 is indicative of natural occurrence.

sanple. This result is highly questionable as to
GAMVA- SPEC Radi um 226

due to analytical interference (Note: The |aboratory reported bad peak shape).

soil results do not indicate a source of base-rel ated
GAMMA- SPEC Radi um 228

C

A

B

A

human heal th radi ol ogi cal risks above regulatory risk levels were identified for

Target isotopes detected in soil are all naturally
Surface Soil GAMVA- SPEC Ameri ci um 241
Ameri ci um 241 which is nmentioned above.

GAMVA- SPEC Radi um 226

Surface water NONE
above regul atory threshol ds indicated by radiol ogi cal surface

the sedinments are all naturally occurring with the
Sedi nent ALPHA- SPEC Nept uni um 237
Nept uni um 237 results obtai ned by gamma-spectroscopy have a | arge degree of

Nept uni um 237 was detected in sedi nent background sanpl es by
GAMVA- SPEC Nept uni um 237
al pha-spectroscopy. A positive detection of Neptunium 237 by al pha

Based on this information, Neptunium 237 is
GAMVA- SPEC Radi um 226
caused by the anal ytical procedures.

GAMVA- SPEC Thorium 234
ALPHA- SPEC Urani um 234
GAMVA- SPEC Urani um 235
ALPHA- SPEC Urani um 238
Groundwat er GROSS- ALPHA Gross Al pha

results did not indicate risks of concern at QU 1, except for Radi um 226 in one

A



to be attributable to turbidity in the groundwater

GROSS- BETA Gross Beta B
however these paraneter are greatly influenced by
ALPHA- SCAN/ SPEC Radi um 226 G
background data coll ected for both dissolved and total radioisotopes. G oss
assessnent; however, when either of these
ALPHA- SPEC Thorium 228 E
wat er standards (MCLs), further isotope-specific analysis was
to determ ne what inpact, if any, base-rel ated
ALPHA- SPEC Thori um 230 A
groundwater quality. A risk assessnent was perforned using the target
ALPHA- SPEC Thori um 232 C
data do not indicate a base-related source of contam nation. All isotopes
TRI TI UM Tritium A
ALPHA- SPEC/ SCAN Urani um 234 A
ALPHA- SCAN/ SPEC Ur ani um 235 B
ALPHA- SPEC/ SCAN Ur ani um 238 B
NOTES:
MCL = Maxi mum Cont am nant Level
LLRAD = Low Level Radioactive Waste Disposal Sites
ALPHA- SPEC = Al pha Spectroscopy
GAMVA- SPEC = Gamma Spect roscopy
CPC = Conpound of Potential Concern
pCi /g = Picocuries per gram
>BKG = Greater than established background val ues.
8/ 10/ 95
RADCPCRD. XLS
T
EVALUATI ON OF | NORGANI CS D
1
OPERABLE UNI'T
LORI NG
VEDI UM ANALYTI CAL CPC
CONCLUSI ONS
VETHOD D
Subsur face Soi l CLP TAL-1 NOR Arsenic

contributing to the elevated risks at QU 1 are prinmarily arsenic, barium nmercur

background value in only 2 out of 75 soil sanples. The
Lead



closely gridded (equally spaced) Trench E confirmatory soi
background concentration in only 1 out of 75 sanples.
CLP TAL-1 NOR Bari um

| ocated at the head of the drainage ditch at Area G Mercury was
of 75 soil sanples. The maxi mumnercury result is

Cadmi um
Area G A second Area G drainage ditch sanple collected
contain bariumor mercury greater that background. Zinc

Chrom um
concentration in 9 out of 75 soil sanples. These sporadic

ar eas.
Cobal t

Copper
Lead

Mer cury
Silver
Vanadi um
Zi nc

Surface Water (Area A only) CLP TAL-1 NOR Copper
contributing to el evated ecological risks for surface water and sedi nent at Area

t hree sedi nent sanples were collected in the drainage ditch
Sedi nent (Area A only) CLP TAL-1 NOR Bari um
surface water and sedi nent produced el evated ecological risks. Zinc in the

ecological risk. A review of the toxicological data for copper

Copper

habi tat woul d not be inmpacted. Zinc concentrations

pl ant receptors. However, the screening benchmarks used

primarily bel ow established LAFB background concentrations, and ron

ERA suggest that inpacts to wildlife are unlikely.

attributable to overland runoff and accunul ati on. read
Manganese
Mer cury
Ni cke
Vanadi um
Zi nc

G oundwat er CLP TAL-1NOR Arsenic

contributing to elevated risks for groundwater at QU 1 were arsenic, iron, nanga



was |ikely detected at greater than background val ues due

Bari um

i norgani c anal ytes are naturally occurring in the soil and can cause el evated

in sanples. This is supported by the background

Beryl i um
under QU 12. Iron and nanganese are responsible for up to 90%
i ron or manganese have pronul gated drinki ng water

Chrom um
of the carcinogenic risks fromgroundwater. Arsenic is

Iron
State of Maine and is a commonly detected groundwater el enment.
were all well below the MCL of 50am/L.

Lead

sanpl es out of 40 collected. Al the detections were below or at the

bel ow the MCL of 4.0 am/L.

Manganese

i norgani cs do not indicate any base-related inorganic source areas at QU 1

Ni cke

Vanadi um

NOTES:

CPC = Conpound of Potential Concern

>BKG = Greater than established background val ues.

* = Background val ues are for bedrock groundwater only. Overburden

been established to date for LAFB.

Sone of the nmaxi mum concentrations |listed may be from overburde

proper conparison to background is not possible.

| NRCPCRD. XLS

CLP TAL-1NOR = Contract Lab Program Target Anal yte List of Inorgan
MCL = Maxi mum Cont am nant Level

CRDL = Contract Required Detection Limt

ERA = Ecol ogi cal Ri sk Assessnent

LAFB = Loring Air Force Base
ag/L = Mcrograns per liter
8/ 10/ 95

7.0 DESCRI PTI ON OF THE NO ACTI ON ALTERNATI VE

Sanpl i ng conducted after the renmpval actions were conpleted at the
confirmed that no significant radiol ogical or non-radiol ogical cont



background concentrations renained at the fornmer UST or disposal tr
Anal ysi s of groundwater sanpled fromnonitoring wells installed dow
USTs and di sposal trenches did not consistently detect contam natio
or MEGs, other than that attributable to background variation or sa

In accordance wi th USEPA gui dance, additional nonitoring and five-y
not necessary for sites where no hazardous substances, pollutants,
remain at |evels that would necessitate restricted use or access (U
Because the USTs and waste di sposal trenches were renoved during th
action and results of the R indicate no substantial contam nation
additional nmonitoring and five-year reviews will not be conducted.

Based on these results, and the baseline risk assessnent, no furthe
under CERCLA is considered necessary for QU 1 at LAFB. Areas A thr
QU1 wll be renoved fromthe IRP. Area Gwll also be renmoved fro
and be redesignated as a non-CERCLA site that will be nanaged in ac
t he Mai ne UST regul ations.

Renedi ati on of the contami nated soil and groundwater associated wit
fuel oil UST and abandoned pipeline is best addressed as a non- CERC
conduct ed under Maine UST regul ations. The authority of CERCLA is
t he hazardous substances defined in Section 101(14) of the law. Un
101 and 104 of CERCLA, petrol eum products are excluded from regul at
CERCLA. Renedi ation of the contaninated soil and groundwater assoc
the former fuel oil UST and abandoned pipeline will be addressed as
CERCLA action conducted under the Maine UST regul ati ons.

Section 12 of the Maine UST regul ations (06-096 CVR 691) outlines r
for leak investigation, response, and corrective action. Many of t
response and investigation have been nmet during the course of repla
216 USTs and conducting the RI. Further response at Area G in acc
Section 12 requirenments, potentially includes soil renediation, gro
treatment, and nonitoring.

W049530. 080
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If during the course of the UST renedial response, CERCLA-regul ated
identified at concentrations that pose risk to hunman health or the
Area Gof QU 1 will be managed under the | RP and CERCLA.

W049530. 080

8.0 DOCUMENTATI ON OF NO SI GNI FI CANT CHANGES



The USAF prepared a Proposed Plan for QU 1 (ABB-ES, 1995b). The Pr
Pl an describes the USAF' s recomendati on to pursue no further actio
CERCLA at QU 1. There have been no significant changes nade to the
under CERCLA decision stated in the Proposed Pl an

W049530. 080

9.0 STATE ROLE

MEDEP, on behal f of the State of Maine, reviewed the RI Report and
Plan and indicated its support for the selected renmedy. MEDEP con
sel ected renedy for QU 1. A copy of the declaration of concurrenc
Appendi x C.

W049530. 080

GLOSSARY OF ACRONYMS AND ABBREVI ATI ON

ABB- ES ABB Envi ronnmental Services, Inc.

Am Anerici um

BEHP bi s(2-et hyl hexyl ) pht hal ate

CERCLA Conpr ehensi ve Environnental Restoration, Conpensation, an
Liability Act

CPC contam nants of potential concern

CRP Conmunity Rel ations Pl an

DOD Depart nent of Defense

FFA Federal Facilities Agreenent

HI hazard i ndex

HQ hazard quoti ent

| RP Install ati on Restoration Program



LAFB Loring Air Force Base
LLRWDS Low Level Radioactive Waste Di sposal Sites

MCL Maxi mum Cont am nant Level s

VEDEP Mai ne Departnment of Environmental Protection
MVEG Maxi mum Exposur e CGui del i nes

NCP Nat i onal Conti ngency Pl an

Np Nept uni um

NPL National Priorities List

QU operabl e unit

Qgden Qgden Environnmental and Energy Services, Inc.
Pa Protactini um

PA Prelim nary Assessnent

PAH pol yaromati ¢ hydr ocar bons

PCB pol ychl ori nat ed bi phenyls

Ra Radi um

W049530. 080

GLOSSARY OF ACRONYMS AND ABBREVI ATI ONS

RAB Restorati on Advi sory Board

Rf D reference dose

RI Renedi al | nvestigation

RVE reasonabl e nmaxi mum exposure
ROD Record of Deci sion

Sl Site Inspection

Svoc sem vol atil e organi ¢ conpounds
Th Thori um

TCE trichl oroet hene

U Ur ani um

USAF US Ar Force

USEPA U.S. Environmental Protection Agency
UST under ground storage tank

VOC vol ati |l e organi ¢ conpounds
WBA weapons storage area

W049530. 080



ABB Environnental Services, Inc. (ABB-ES), 1995a. "Operable Unit (
Renedi al I nvestigation Report"; Installation Restoration Progr
for HAZWRAP; Portland, Maine; April 1995.

ABB Environnental Services, Inc. (ABB-ES), 1995b. "Operable Unit
Proposed Pl an"; Installation Restoration Program prepared for
Portl and, Maine; July 1995.

CH2M Hi |1, 1984. "Records Search Report"; Installation Restoration
prepared for HAZWRAP; Linestone, Mine, January 1984.

Federal Facility Agreement (FFA), 1991. Under CERCLA Section 120,
of Loring Air Force Base by U.S. Environnmental Protection Agen
I, State of Maine, and the U S. Departnent of the Air Force, J

Law Environnmental, Inc., 1994 "Debris Disposal Areas Operable Unit
Data Validation Study Report"; Installation Restoration Progra
for AFBCA; October, 1994.

Qdgen Environnental and Energy Services Co., Inc. (Ogden), 1995.
Waste Site Operable Unit 1 RI Renpbval Action Report for Underg
St orage Tanks and Low Level Radi oactive Waste Trenches at Lori
Force Base"; prepared for AFBCA OLM Sonerset, NJ; February 19

Roy F. Weston, Inc., 1988. "lInstallation Restoration Program Phase
Quantification"; Loring Air Force Base; Linestone Miine; prepa
HAZWRAP; January 1988.

Shleien, B. (ed.), 1992. "The Health Physics and Radi ol ogi cal Hea
Scinta, Inc.; Silver Springs, Mryland.

U.S. Environnmental Protection Agency (USEPA), 1990. "National Ql
Hazar dous Substances Pol | uti on Conti ngency Plan (National Cont
Pl an)"; Code of Federal Regulations, Title 40, Part 300; Feder
Vol une 55, Nunber 46, pp. 8666 et seq.; March 8, 1990.

U. S. Environnmental Protection Agency (USEPA), 1991. "Structure and

of Five-Year Reviews"; OSVER Directive 9355.7-02; Ofice of So
and Enmergency Response, Washington, DC, May 23, 1991
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STATE OF MAI NE AROCSTOCK,

LORI NG Al R FORCE BASE
OPERABLE UNIT 1

CARY MEDI CAL CENTER
VAN BUREN RCAD
CARI BQU, MAI NE

8:03 P.M

Philip R Bennett, Jr.,
Court Reporter
13 Vaughn Street
Cari bou, Maine 04736
(207) 498- 2729
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LORI NG Al R FORCE BASE, OPERABLE UNI T #1

August 2, 1995

PETER FORBES: (ood

evening. Welcone to the public hearing to receive coments
on the proposed plan for Operable Unit 1 at Loring Air Force
Base, the Low Level Radioactive Waste Di sposal Sites.

Today's date is August 2nd, 1995. M nane is Peter
Forbes, the Renedi al Project Manager for the Installation
Restoration Programat Loring. And seated with nme are
M chael Nali pi nski of the U.S. Environmental Protection
Agency and Naji Akl adiss of the Miine Departnent of
Envi ronnental Protection. They will assist ne in receiving
your coments tonight.

This hearing is being held in accordance with the
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provi si ons of the Conprehensive Environnental Response,
Conpensation, and Liability Act (CERCLA), as anended in 1986
al so known as Superfund. The act requires federal facilitie
on the National Priorities List to present clean up proposa
to the I ocal community for coment and consideration before
the final clean up decisions are nade. The purpose of this
hearing is to receive comments on the Proposed Plan for
Qperable Unite 1.

M. Phil Bennett from Aroostook Legal Reporters wll

LORI NG Al R FORCE BASE, OPERABLE UNIT # 1

serve as the court reporter tonight, preparing a verbatim
record of the proceedings. The verbatimrecord will becone
part of the final clean up plan. The court reporter will be
able to make a conplete record only if he is able to hear an
under stand what you say. Wth that in nmnd, please follow a
few ground rules. Speak only after | recognize you and
pl ease address your remarks to ne. State your nane and the
organi zation you represent and present your statenent.
Pl ease do not state your address or any other persona
i nfornmati on which you do not want to becone a matter of the
public record. Do not begin speaking until you have reached
the podium Speak slowy and clearly into the m crophone.
If you have prepared a statenment beforehand, you may read it
al oud or you may describe it and place it on this table.

Now are there any individuals who would |ike to nake a
conment or question or statenent at this tine?

Ckay. Well, ladies and gentlenen, it's 8:05 p.m,

August 2nd, 1995. | declare the public hearing to receive
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conments on the Proposed Plan for Operable Unit 1 at Loring

Air Force Base closed. Thank you for com ng.

END OF HEARI NG

CERTI FI CATI ON

| HEREBY CERTI FY THAT the foregoing is a true
and correct transcript of the record of proceedi ngs held

on the aforenmenti oned date.

Philip R Bennett, Jr.,
Court Reporter

STATE OF MAI NE AROCSTOCK,  ss.



24
25

W049530. 080

RESPONSI VENESS SUMVARY

FI NAL
Loring Air Force Base
QU 1 RESPONSI VENESS SUMVARY
AUGUST 1995

Prepared for:
Air Force Base Conversion Agency
Li mest one, Maine
(207) 328-7109
Pr epared by:

Service Center: Hazardous Waste Renedi al Actions P
Gak Ri dge, Tennessee

Contractor: ABB Environmental Services, In
Portl| and, WMai ne

Proj ect No. 7656-16

QU 1 RESPONSI VENESS SUMVARY
LORI NG Al R FORCE BASE



TABLE OF CONTENTS

Section Title Page No.
PREFACE. . . .. P-1
1.0 OVERVIEW COF THE PREFERRED ALTERNATIVE............ 1-1
2.0 BACKGROUND ON COVMUNI TY | NVOLVEMENT AND

CONCERNS. . . . 2-1
3.0 SUWWARY COF COMVENTS RECEI VED DURI NG THE PUBLIC

COMMVENT PERI OD AND USAF RESPONSES. ............... 3-1
W)049530APP. B 7656- 16

The U.S. Air Force (USAF) held a 30-day conment period fromJuly 1
August 16, 1995, to provide an opportunity for the public to comen
Proposed Pl an and other docunents devel oped for Operable Unit No. 1
Loring Air Force Base, Maine. The Proposed Plan is the docunent th
renmedi al action objectives, evaluates renedial alternatives, and re
alternative that best neets the evaluation criteria for QU 1. The

prelimnary recomrendations of its preferred alternative for renedi
in Section 6.0 of the Proposed Plan, which was issued on July 17, 1
docunents on which the preferred alternative was based were pl aced

administrative record for review The adm nistrative record is a c
docunents consi dered by the USAF whil e choosing the renedial action
It is available to the public at the followi ng | ocation

Air Force Base Conversi on Agency
5100 Texas Road

Li mest one, ME 04751

(207) 328-7109

The purpose of this Responsiveness Sumuary is to docunent USAF resp
guestions and comments raised during the public comment period rega
proposed QU 1 preferred alternative. The USAF considered all come
docunent before finalizing the preferred renedy for QU 1

Thi s Responsiveness Sunmary is organized into the followi ng section

1.0 Overview of the Preferred Alternative. This section briefly o
preferred alternative presented in the Proposed Plan for QU 1

2.0 Background on Community Invol vement and Concerns. This sectio
a brief history of community interest in QU 1 and concerns reg
ar eas.



3.0 Sunmary of Comments Received During the Public Conment Period
USAF Responses. This section sunmmarizes and provi des the USAF
responses to all witten and oral coments received fromthe p
t he public coment period.

W)049530APP. B

1.0 OVERVI EW COF THE PREFERRED ALTERNATI VE

The foll owi ng paragraphs outline the preferred alternative presente
Plan QU 1.

Based on the results of the RI, no further renedial action under CE
consi dered necessary for QU 1 at LAFB.

Areas A through F: In 1994, renoval actions were conducted for the
radi ol ogi cal USTs and the contents of the fornmer waste disposal tre
Conpl etion of these renoval actions has elimnated the need for any
renedi al action at Areas A through F.

Area G The contami nation detected at Area Gis primarily attribut
| eaki ng UST and possibly the fuel oil pipeline. The tanks were rep
was abandoned. Because the rel ease involved only petrol eum product
wi || address the petrol eum contani nati on as a non- CERCLA acti on und
UST regul ati ons.

Section 12 of the Maine UST regul ations (06-096 CVR 691) outlines r
for leak investigation, response, and corrective action. Many of t
response and investigation have been nmet during the course of repla
216 USTs and conducting the RI. Further response at Area G in acc
Section 12 requirenments, potentially includes soil renediation, gro
treatment, and nonitoring.

If during the course of the UST renedial response, CERCLA-regul ated

identified at concentrations that pose risk to hunman health or the
Area Gof QU 1 will be managed under the | RP and CERCLA.

W)049530APP. B



2.0 BACKGROUND ON COVMUNI TY | NVOLVEMENT AND CONCERNS

Thr oughout LAFB's history, the community has been involved in base
USAF, USEPA, and MEDEP have kept the conmunity and ot her interested
apprised of LAFB IRP activities through informational neetings, fac
rel eases, public nmeetings, site tours, and open houses.

In addition to these activities, during the course of IRP activitie
have been regul ar neetings of the Restoration Advisory Board (RAB)
Technical Review Committee). The RAB, chaired by the USAF and a re
of the community, is conposed of representatives of the USEPA, MEDE
conmunity, and local officials. The purpose of the RAB neetings ha
ensure clear conmunication with the public, tinely transfer of info
opportunity for public coment.

A Federal Facilities Agreenent (FFA) between USEPA Region |, MEDEP
USAF, signed January 30, 1991, governs environnental activities be
LAFB. The FFA provides the franework for addressing environnenta
associ ated with past and present activities so that appropriate inv
renedi al actions are inplenented to protect human health, welfare
environnent. Since the signing of this agreenment, LAFB was pl aced
Base Closure List and closed in Septenber 1994. The FFA was anende
Decenber 1993 to address base closure-related issues such as transf
property. The FFA was further nodified in January 1995 to all ow Re
Managers to make mnor nodifications to the FFA, such as schedule a
renoval of petrol eumcontanm nated sites fromthe agreenent.

The framework for the USAF' s approach to community involvenent is t
Community Rel ations Plan (CRP), which was rel eased in August 1991 a
subsequently revised in May 1995. The CRP outlines the USAF s prog
addressing conmunity concerns and keeping citizen informed and invo
renedial activities. To ensure the public was inforned about the

USAF hel d three public information nmeetings in the towns of Linesto
and Fort Fairfield in February and March, 1993. The purpose of the
to introduce the IRP program and respond to any questions fromthe

Docurentation of the reports, nmenoranda, and correspondence that ar
for IRP renedi al response decisions are kept in an Adm nistrative R

W)049530APP. B

SECTI ON 2
Admi ni strative Record is open and available for public review at th
Conversion Agency Ofice, 5100 Texas Road, Linestone, Mine.

The following is a sumary of the activities the USAF has undert ake
public informed and invol ved regarding the renedi al response at QU

O On June 2, 1994, a RAB neeting was held to discuss the resu
1 investigations and the approach for conducting the UST and
wast e di sposal trench renoval action

O An | RP Fact Sheet, explaining activities planned for QU 1, w



1994.

O The USAF published a notice and brief discussion of the prop
action in the Aroostook Republican on July 6, 1994 and the B
News on July 7, 1994.

O From July 11 through August 10, 1994, the USAF held a 30-day
conment period to accept public input on the Action Menorand
t he proposed renoval action, and on any other QU 1 docunents
Adm ni strative Record. On July 28, 1994, USAF personnel and
representatives held a public nmeeting to discuss the Action
to accept oral comments.

O During the renoval action, the USAF invited the |l ocal press
trench renoval activities. |Information regarding both the t
tank renmoval s was nmade available to representatives of |oca

O The USAF published a notice and brief analysis of the Propos
Bangor Daily News, Aroostook Republican, Fort Fairfield Revi
Presque Isle Maine Star-Herald on July 12, 1995, recommendin
under CERCLA as the preferred alternative for QU 1

O On July 17, 1995, the Proposed Plan for QU 1 was nade avail a
review at the Air Force Base Conversion Agency Ofice, 5100
Li mest one, Mai ne.

O From July 17 through August 16, 1995, the USAF held a 30-day
conment period to accept public input on the reconmendati ons

W)049530APP. B

Rl / Basel i ne Ri sk Assessnent and the No Action preferred alte
presented in the Proposed Plan, and on any ot her docunents
Adm ni strative Record. On August 2, 1995, USAF personnel an
representatives held a public nmeeting and hearing to discuss
Proposed Plan. During the public neeting, the USAF answered
informally fromthe public. |Imediately follow ng the publ
public hearing was held to accept oral coments. Based on t
comments, the public is in agreement regarding the preferred
QU 1 as presented in the Proposed Pl an.

W)049530APP. B



3.0 SUWMARY OF COMVENTS RECEI VED DURI NG THE PUBLI C
COMVENT PERI OD AND USAF RESPONSES

Thi s Responsiveness Sunmary addresses conments received by the USAF
USEPA during the public conment period fromJuly 17 to August 16, 1
to the Proposed Plan for QU 1. The only conments received were tho
inwiting froma RAB nmenber. The comments and correspondi ng respo
i ncl uded herein.

1

Comment: The commenter asked what was the purpose of the fiv
radi ol ogi cal USTs attached to weapon nmi ntenance facilities.

Response: The purpose of the five radiological USTs was to r
contain potentially radioactive liquids in the event of a re
buil dings. Further information can be obtained fromthe QU 1
I nvestigation Report which is part of the Admi nistrative Reco

Comment: The commenter asked what radi oactive isotopes were
transported to these radi ol ogi cal USTs.

Response: The radiol ogical USTs at Areas A and F supported B
and 232, respectively. Strategi c weapons conponents were rep
installed and i nspected within these buildings, with the UST
event of a release of radioactive materials. A radioactive r
bui | di ngs coul d have potentially been conposed of enriched ur
plutonium anericium or tritium There were no docunented r
t hese tanks, which is supported by the analysis of the tank
and scrape sanples. Further information can be obtained from
Renedi al | nvestigation Report which is part of the Admnistra

The renmaining three radiol ogical USTs at Areas B, C, and D su
"short igloos" where the tritiumcontainers were stored. The
contained floor drains which were connected to the USTs to re
washdown |iquids in the event of a tritiumrelease. There we
docunented rel eases to these radi ol ogi cal USTs, which is supp
anal ysis of the tank Iiquids.

W)049530APP. B
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Commrent: The commenter asked if there are no docunents show
of any radi oactive isotopes into these radiol ogi cal USTs, why
t est ed.

Response: The tanks were sanpl ed because they did contain |
docunentation on the origin of the liquid could not be |ocate
that the tanks did not contain chem cal or radioactive contam
sedi ments, interior scrape sanples, and soil sanples from ben
were col |l ected and anal yzed for the target radi oi sotopes for
prior to their removal in 1994. Further information can be o
QU 1 Renedial Investigation Report which is part of the Admin
Recor d.



4, Comment: The commenter asked if any radi oactive isotopes had
in the UST, would it have been necessary to have di sposed of
Repository in Utah.

Response: Depending on the |evels and radi oi sotopes found,
been necessary to have di sposed of these USTs in Utah. Howev
the lack of contanmination in the tanks, they were sinply disp
nmet al .

5. Comment: The commenter asked why tritiumis found all over t
WBA if tritiumis a very light gas and, when rel eased either
pur poseful venting, should have risen into the Stratosphere a

Response: Tritiumis found in background due to atnospheric
testing in the 1960s, nore recently from nucl ear power plant
naturally occurring interactions with cosm c rays and gases
at nosphere. The tritiumdetections in the University of Miin
anal yses indicated levels of tritiumat the Wapons Storage A
whi ch are consistent with background I evels. Further inform
obtained fromthe QU 1 Renedial I|nvestigation Report which is
Adm ni strative Record.

6. Comment: The commenter asked why are the areas of tritiumco
at the WBA not related to the weapon mai ntenance facilities.

W)049530APP. B

Response: As discussed, the tritiumdetected at the WBA is a
| evels with normal |ocal variation. There are no significant
concentration" at the WA

7. Comment: The commenter asked why tritiumradiati on backgroun
established at Loring, since a great deal of effort was made
background radi ation of certain isotopes around the Loring W5

Response: Tritium background was not established due to the

detected and because of tritiums relatively |low health risks
detections fromw thin the WA were what woul d be expected in
Detections of tritiumin groundwater and surface water were a
USEPA' s drinking water standard for tritium

8. Comrent: The commenter asked whether the southern area was m
in the plan, with reference to tritium around the Nucl ear Po
W scasset .

Response: No reference to the "southern area" was made in th
Plan. However, in the University of Miine report, there is a
sanpl es collected from Southern Maine. In 1972, tritium ana
perfornmed around the "then being constructed" nuclear power p
W scasset (which is in Southern Maine). The data were collec
power plant receiving any nuclear fuel to establish a baselin
future nmonitoring data could be conpared.



10.

Comment: The commenter asked why tritiumwould be defined as
contam nant at Area D, and, when found at other areas, not be
as a cont ani nant.

Response: Tritiumis acknow edged as a potential contan nant
C and Area D, based on known site history.

Comment: The commenter asked why there is such a reluctance
acknow edge tritium as a radioactive substance throughout th

Response: It was certainly not the intent of the Air Force t
to address tritium Tritiumhas been carefully addressed thr
process by the USAF, the University of Miine, the MEDEP, and

W)049530APP. B
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11.

Tritiumwas identified as one of the WeA' s target radi oactive
therefore was included in anal yses of QU 1 environnmental sanp
is no detail ed discussion of tritium in particular, because
the Proposed Plan is to present the Air Force's preferred alt
general overview of the IRP activities conducted to date, and
of the radiological investigation did not identify tritium at
occurring |evels.

Comment: The commenter asked whether the following is a corr
par aphrase of the |ast paragraph on Pages 4-5 and 4-6:

(1) Background radiation at Loring and its Wapon Storage Ar
may pose a natural health risk.

(2) Background radiation at Loring and its WA is | ower than
t hr oughout the United States.

(3) That even though the WBA at Loring is contamnated with
grade radi oactive isotopes, tritium the human health r
radiation is still |lower than risk typically associated
occurring radiation throughout the United States.

Response: There are several inaccuracies in this interpretat
ref erenced paragraph. To clarify, risk cal culations were per
concentrations of naturally occurring radiation throughout th
(2) background concentrations of radioactive isotopes establ

and (3) concentrations of radioactive isotopes detected at th
associ ated with background radiation at Loring and at the WSA
than risks associated with published naturally occurring |eve
t hroughout the U.S. Further information can be obtained from
Renedi al | nvestigation Report which is part of the Admnistra

These conparisons were nmade to illustrate that while the huma
cal cul ated for the radi oactive isotopes at the WSA are hi gher
USEPA target risk range (1x10-4 to 1x10-6), naturally occurri
has a risk higher than the USEPA target risk level. Follow n



renoval action, the risks associated with radioactivity at th
consistent with naturally occurring radiation.
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The statenent that "Loring is contam nated wi th weapons-grade
i sotope, tritiunt', is somewhat misleading. Tritiumis tritiu
included in a weapon or a result of natural reactions in the
the levels of tritiumdetected are consistent wth background
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LETTERS OF CONCURRENCE
(TO BE I NCLUDED I N ROD FOR S| GNATURE)
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STATE OF MAI NE
<I MG SRC 0195105C> DEPARTMENT OF ENVI RONMENTAL PROTECTI ON

ANGUS S. KING JR
GOVERNCR

August 16, 1995

M. Peter Forbes

Air Force Base Conversi on Agency
Qperation Location "M

RR # 1 Box 1719

Li mest one, Mai ne 04750



| SLE

FAX:

RE: Loring Air Force Base Superfund Site, Mine
Dear M. Forbes:

The Mai ne Departnent of Environmental Protection (MEDEP) has
1995 Draft Record of Decision (ROD) regarding Operable Unit 1 (QU 1
Base Superfund Site |located in Linestone, Mine.

Based on that draft, the MEDEP concurs with the Air Force's d
under CERCLA is necessary to address the contami nation at QU 1. Th
with the foll ow ng recommendati ons:

1. That Areas A through F of QUL be renpbved fromthe U S. Air Forc
response under Installation Restoration Program

2. That Area G be redesignated a Non- CERCLA site to be nanaged in
State of Maine regulations for underground storage tanks.

Clean Up Levels

The renedial alternative selected for the site nust achieve g
contam nation at QU 1. Cean-up goals for Area G have been set for
and groundwat er based either on background concentration, analytica
cal cul ati on.

Conpounds and el enents for which renedial goals have been set
t hrough 10-6 of this ROD

Description of No Action Alternative

The foll owi ng paragraph describes the no action renedial alte
Qperable Unit 1 at Loring:
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Sanpl i ng conducted after the response actions were conpleted
through F of QU 1, confirmed that essentially no radiol ogical or no
above background concentrations, renmained at the fornmer UST or disp
Anal ysi s of groundwater sanpled fromnonitoring wells installed dow
di sposal trenches did not consistently detect radiol ogical or non-r
above MCLs or MEGs, other than that attributable to background vari

Based on these results, no further remedi al action under CERC
necessary for QUL at LAFB and no further renedi al action under Stat



necessary for Areas A through F of QUlL. Sampling has shown fuel-re
soils and groundwater at Area G It is, therefore, recommended tha
be removed fromthe IRP for closure of federal facilities. It is f
al so be renmobved fromthe I RP and be redesignated as a non- CERCLA s

renedi ated in accordance with the Maine UST Regul ati ons. Because n
contam nation, attributable to the LLRADS, remains on site, additio
reviews are not reconmended.

The State's concurrence in the selected remedy, as described
construed as the State's concurrence with any conclusions of |aw or
be set forth in the Record of Decision (for QUl). The State reserv
chal | enge any such finding of fact or conclusion of law in any othe

This concurrence is based upon the State's understanding that
to participate in the Federal Facilities Agreenment and in the revie
design and monitoring plans.

The MEDEP | ooks forward to working with the Departrment of the
USEPA to resolve the environnental problens posed by this site. |If
i nfornmati on, do not hesitate to contact nyself or menbers of ny sta

Si ncerely,

Edward Sul livan, Comnri ssi oner
Depart nent of Environmental Protection

pc: Mark Hyl and, MEDEP
M ke Nal i pi nski, EPA
Hank Lowman, BCA
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